Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



OBSERVATIONS IN MYOLOGY. 



OBSERVATIONS IN MYOLOGY. 







>^ 



^ wffC^0U$ml0t^ 






The following observations, with the exception of those on 
Uromastix spinipes, are reprinted from the sixth volume of the 
Jowmal of Anatomy and Physiology. They fiimish nume- 
rous illustrations of the unity which underlies the great variety 
of animal forms. I have, however, refrained from entering 
upon the theories associated with that great principle. Much 
remains to be done to furnish a clear and sufficient exposition 
of the morphology of the muscular system; and many of the 
views here given may require to be modified, as, indeed, some 
of them are modifications of views before given by myself. 
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CRYPTOBRANCH. 



Being bo fortunate as to obtain the fine specimen of the great 
Japanese Salamander which died recently from a gash across 
its throat in the Zoological Gardens, in Regent's Park, and 
having the advantage of my fnend and assistant Mr Anningson's 
skill for its dissection, I felt that the opportunity of making a 
more careful examination of the muscles of the animal with 
their nerves than had hitherto been done was not to be lost. 
Hyrtl, in his Cryptobranchus Japonitms, 1865, does not describe 
either the muscles or the nerves, and Drs F. J. J. Schmidt, 
Q. J. Goddard, and van der Hoeven (Aanteekeningen over de 
aiiatomie van den Cryptobranchus Japonicus, Haarlem," 1862) do 
not give any account of the spinal nerves. 

The chief interest in the muscular system of this animal 
(and the other Urodelans) consists in the massing together of 
the sevei-al muscles, or rather the imperfect segmentation and 
invidualization of them; bo that it affords us, to some extent, a 
natural means of ascertaining the relationflhips of the muscles 
of the higher animals to one another, and so of grouping them. 
In instituting the comparisons requisite for this, it is difficult 
to exercise sufficient caution, and to avoid the errors which the 
necessities of nomenclature and the straining for over-exaotness 
of homological interpretation are apt to induce. Especially is 
this the case if our views are warped hy any theory we are dis- 
posed to favour. Such influences work upon us imperceptibly ; 
and to be altogether free from them is more than is to be ex- 
pected, even if it is to he desired. Facts will gravitate from 
^^^eir chaos, and they do so in some minds more quickly, in some 
^■p better order than in others; and while we gain the good, we 
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CBYPTOBRANCH. 

must abide by and bewai'e of the evils of the tendency. I ex- 
press these thoughts because they have been present with me 
throughout the investigation of the Cryptobranch. 

FASCIAL INVESTMENT. 

The muscles of the trunk, tail, and limbs, are covered by an 
investment of fascia or tough areolar tissue, whicli is connected 
■with the transverse internmsciilar septa of the trunk and tail 
more closely than with the muscles, and from the deeper strata 
of which processes pass between the muscles, and are attached 
to the bones. One of these processes (Fig. 1) forming a sheet 
or lamina on either side, near the mesial line above, dips down- 
wards, covering the edge of the dorsal muscle, and meets its 
fellow of the opposite side along the Hoe of the spinous processes 
of the vertebne to which the two are attached. They thus en- 
close a triangular interval between them and the superficial 
stratum, which is continued across the middle line; and this 
interval contains fat, and affords a convenient passage for blood- 
Tesaels. A similar disposition exists along the ventral mesial 
line and along the lateral lines in the tail, as we shall find 
presently. Superficially it is connected with the skin and with 
the muscular fibres passing from point to point of the skin; and, 
which is veTy important to remark, it is closely connected with 
the trapezius, latissimiis dorsl and the fore part of the pectoralis, 
as well as with the subcutaneus colli, the depressor mandibtdce, 
and the constrictor faucium. I say closely connected, because 
the fibres of these muscles are interwoven with and so take 
origin from it, and in this respect differ from most or all of the 
other muscles of the tnmk and limbs. In front the fascial in- 
vestment is continued dorsally, over the head to the margins of 
the upper jaw; and, ventrally, it is attached to the margin of 
the lower jaw. 

The interior of the trunk is lined by a similar investment 
{fascia transversalis), somewhat more compact, though thinner 
than that on the exterior, which is connected with the trans- 
verse septa extending through the inner layer of the abdominal 
muscles. It is continued forwards to and along the base of 
the skull above, and, beneath, over (deeper than and attached 
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toj the brancbial cartilages and the hyoid, to the inferior max- 
illa. Behind it forms a thick fascial stratum inside the pelvis, 
with which it is connected ; and it is continued, between the 
caudal ventral muscles on the two sides, to the hEemal spines 
of the caudal vertebraB, where it blends with the mesial ventral 
process of the external fascial investment*. 

Though thus described as an external and internal invest- 
inent, these fascial strata are parts of one fibrous system con- 
tinuous at the oral and anal ends of the animal, and connected 
with each other along the length of the animal by intervening 
septa— fibrous, cartilaginous, and osseous — which, though histo- 
logically varying, are members of tbe same system, and in tho 
interspaces between which lie the muscles with their blood- 
vessels and nerves. 

In Fishes and in tlie Lepidosiren the external fascial invest- 
ment is, especially at the sides of the body, scarcely developed 
08 a separate stratum, aud the transverse intermuscular septa 
pass through it into the skin and bind the skin with its ap- 
pendages closely to the lateral muscle. Near the upper and 
lower edges and immediately over the lateral septum it is more 
free and more easily detached; and there ia frec[uently subcu- 
taneous muscle present at these parts. 

FASCIA AND MUSCLES OF TAIL. 

The tail is the simplest part of a vertebrate animal. It con- 
sists merely of axially disposed bony pieces or vertebrte which 
Sob moveable upon one another, of the muscles which move 
them, of the nerves which excite and regulate the movements, 
and of the vessels which carry the nutritive materials to and 
fro. In Urodelans, as in Fishes, tlie movements of the bony 
pieces are restricted, or nearly so, to one plane — a vertical move- 
ment in a horizontal plane — and the disposition of the muscles 
13 very simple. The muscles, indeed, composed of longitudmal 
parallel fibres, are arranged as in the Fish in two fiat masses, 
one on either side of the tail, which may be named after their 
the Fish, the ' great lateral muscles.' They are 
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separated from one another, that is, the lateral muscle of t 
one side is separated from that on the other by membranous 
septa passing rerticall; iu the mesial line above and below 
from the vertebrse ; and ossificationa extending into these septa 
above and below constitute the ' neural' and 'hiemal* spines. 

Each lateral muscle is, as in the Fish, divided into an upper 
or 'doraaJ' and a lower or 'ventral' muscle by a horizontal 
membranous septum — which may be called the 'lateral septum' 
— stretched from the sides of the vertebrte nearly midway be- 
tween the upper and lower edges of the animal, and ossifica- 
tions extending into these septa on the two sides would con- 
stitute 'transverse' or 'lateral' processes. Such ossification 
however has not taken place except in the fore part of the t^ail. 

Each of the septa (Fig. 1) as it approacees the surface splits 
into two lamina; which extend in opposite directions beneath 
the skin and meet and unite with the adjacent lamina; of other 
septa Thus the lanunte resulting from the splitting of the 
neural septum are spread out, right and left, upon the dorsal 
muscles, and meeting the ascending lamina from the lateral 
septa, form sheaths enclosing the dorsal muscles. The same 
13 the case with the lamina: of the ventral septum ; and the 
four muscles, the two 'dorsal' and the two 'ventral' of the 
two sides, are enclosed in sheaths, more or less distinct, formed 
by the lamina of the neural, ventral and lateral septa. 

Finally (Fig. 2), the four longitudinal caudal muscles — the 
two dorsal and the two ventral muscles — are divided trans- 
veraely by septa, extending with more or less obliquity back- 
wards or forwards from the intervaU between the several 
vertehne to the enclosing sheaths just described and the skin. 
So that each of the longitudinal muscles is transversely seg- 
mented into pieces corresponding with the several vertebrse. 
These transverse septa aiB tough and form as it were part of the . 
muscle itself, being connecting media between the ends of the 
muscular fibres of the segments. They are not disposed in true 
vertical planes, but form slight curves with the convexity back- 
wards above and below the lateral septum'. 
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It is worth while to remark that the intervals or channels 

ftween the diverging lamiuse of the longitudinal septa are oc- 

ipied hy fat, and serve as recesses for the passage of blood- 

ressels, which are thus arranged in four longitudinal trunks or 

[i^ysteme — a 'dorsal,' a 'ventral' and two 'lateral,' The interval 

iin the ventral septum is thicker than in the otlier parts, and 

the fat-mass occupying it is larger and extends in upon the 

stunted or bifurcated hsemal spiuee. A transverse system of 

blood-vessels lies upon the transverse septa; and the several 

transverse vessels being connected with the four longitudinal 

trunks form communications between them, and discharge their 

blood into them. 

I In addition to the four fat-massee disposed with the iongitu- 

Idjnal series of vessels are four deep fat-masses lying beneath 
Uie four lateral muscles, and lying therefore above and beneath 
the transverse processes and lateral eepta. The nerves, as they 
|iaes from between the vertebrte transversely to the muscles, 
cross superficially with regard to these deep fat-masses. 
The several fat-masses serve the purpose of giving size and 
lightness te the tail, making it a large and, by reason of the 
muscles, powerful propelling organ. Each attains its maximum 
thickness near the middle of the tail and dimiiushes towarda 
the tip. 

The caudal muscles therefore consist of a ' dorsal' and ' ven- 
tral' muscle on each side, passing from behind forwards, and 
transversely segmented by the membranous septa and the verte- 
bral processes running into it. 

The several parts, muscular and other, of the animal above 
the level of the lateral septa present but little variety in differ- 
ent regions of the tail, or indeed in the different regions of the 
animal. Accordingly the dorsal muscle extwids in the simple 
form I have described along the v/hoh length of the tail and 
indeed onwards through the abdominal and thoracic regions to 
the head. 

The parts of the animal beneath the level of the lateral septa, 
on the contrary, undergo various and extensive modifications in 
consequence of the presence of the limbs and the abdominal 
thoracic and cervical viscera, which are all placed in the ventral 
division, that is in the division of the animal beneath the plane 
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of the ti-ansverae vertebral processes and the transveree or late- 
ral eepta coonected witb those processes. The effect of these 
modifications is seen in the fore part of the ventral muscle of 
the tail. Behind and in the greater part of ite extent it, 
like Ibe dorsal muscle, is simple. Anteriorly, however, it is 
more or less interrupted and broken up by the proximity of 
the pelvis and hiud limb. 

The upper portion of it encounters the ilium, which is deve- 
loped in the middle of the thickness of one of the transverse 
septa; and the middle stratum of this portion of the muscle 
is interrupted by or inserted into it and constitutes the ilio- 
caudal muscle. The superficial stratum is continued forwards 
over the ilium, and being expanded, together with the rest of 
this part of the animal for the accommodation of the viscera, 
contributes to the formation of a layer of the abdominal muscles. 
The deepest stratum is continued forwards beneath the ilium, 
is similarly expanded, and joins the deepest stratimi of the abdo- 
minal muscles. 

The undermost part of the ventral muscle, the part lying 
next to the ventral fat-masa, becomes separated from the re- 
mainder as it approaches the pelvis and hind limb, loses the 
transverse inscriptions, and divides into three. Of these one — 
' ischio-caudalis'—situa.ted nearest the middle line and the 
most supei'ficial, arises from the extremities of the hiemal spines 
and is inserted into the hindermost margin of the ischium'; 
a second division — ' caudo-cruralis' — arises a little more late- 
rally from the hcemal spines and arches and loses itself in 
the superficial stratum of the hinder part of a broad muscle 
(Figs. 8 and 9), which is passing from the pelvic shield tu the 
hind limb. It cuts this raUBcle nearly at right angles, and being 
inserted tendinous into it produces a tendinous inscription in it. 
A portion, however, of the caudo-crural does not lose itself in 
the broad muscle just mentioned, but is continued on along the 
hinder aspect of the thigh and leg into the musculo-tendinous 

' It arises rather (rnni tlie eide of the ends of tlie bipmal proceaaea, being 
Beparatud from the muscle of the opposite side by the fat-mass whiuh lies upon 
(beneath) the middle parts of the eitremities of the hiEmal procesBes. 

The interralH hetween the hjemal spines are occapied by short antero-poBterior 
■iii(«rapiiious' inUEole)<, (rhich form part of the ventral mascle, and ^e mar- 
ginal flbces of which are <!ootiiiued into the isahio-caudalis. 
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of the sole, and so on to the extremities of the digits. It 
ly be called ' caudo-pedalis' and it constitutes a continuous 
['inuscle reaching from the middle of the tail to the ends of the 
Its fibres are partially interrupted by a tendinous in- 
scription, and it in joined beyond that point by a portion of the 
muscle aTLsing from the ischium in which there is no tendinous 
inscription. (Fig. 10.) 

The third division — ' caudo-fentoralis' — arising somewhat 
more laterally and deeply from the hasmal arches, is inserted by 
a strong tendon into the middle of the under (plantar) surface 
of the femur. 

This disposition of the caudal muscles corresponds with that ia 
the other Urodelana' (Axolotl, Menobnincli and Newt) which I have 
examined; the only differenae being, that in these the upper and 
larger — the iliac— portion of the ventral muscle does not afford so thick 
a covering stratum to the ilium, and consequently that bone, occupy' 
ing as it does in Cryptobranch the plane of one of the intermuscular 
septa, approaches nearer to the surfece. Internally the ilium is, as 
in Cryptobranch, lined by a deep stratum of the caudal muscle which 
ia continued into the abdomen. 

The TRANSVERSE iNacRiPTiONS or 'sclerotomes' which, in these 
animalB, as in' the fish, divide the latei-al muscles into bo many 
'myotomes,' serve the purpose of binding the muscles throughout 
their whole length and depth to the vertebral column, preventing 
their starting from the column towai'ds the arc of the curve, or their 
having a tendency to do so, when the tail is bent to one aide or the 
other under their contraction ; also by ]>i-eventing the continuity of 
the muscular fibres, and by diffusing among many the force of the 
pull consequent on the contraction of any one, they add greatly to the 
strength of the whole. It ia obvious that if each muscular iibre had 
been continued from end to end of the animal, and, further, had been 
required, as must be the case in these animals, and in fishes especially, 
to contract in its whole length simultaneously for the purpose of 
effecting those energetic violent flexures which produce the dart- 
inga and leapinga of these animals, it would have been liable to 
rupture under its own force. The interruption however of the fibre 
by an inscription common to it with others diffuses the pull of the 
several parts of each fibre among many, and enables them all better 
to combine in a simultaneous effort. The amingement does not 
interfere with the nerve-supply because each myotome receives its 
[own nerves from its own division of the spinal cord through its 
irtebral foramen, in addition to the filaments from the lateral 
which travels along the lateral septum to the tail and then 

irrasponila also eenerally with the aeconnt given by Mr Mivart ol Oia 
& imd Menobniocb, Froe. Zool. Soc. April 32 and June 21, 1869. 
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Iireaks up iuto branclieB (p. 47), Wlien, however, as in the case 
of the eawdo-fe moral, caudo- crural, Ac, a part is s^fmented from 
the rest for the purpose of indepetiUent attioD requiring indepen- 
dent nerve-Bupply, then, partly fur the better distribution of the 
uerves through ita BubstaBce, the inBcriptiona dii^appear, the uon- 
tinuity of the. muscular fibres being established through them so as 
to cause their obliteration. It is probaUo also, taking into account 
the peculiar vibratory or succeosional manner of action of the several 
parts of a fibre by which sustained contraction is effected, that con- 
tinued action may have relation to continuity of independent fibres; 
wherean violent sudden efforts are associated -with interruption of 
fibres, or, as in the case of the heart, with interlacing and intercom- 
munication of fibres, which would have much the same effect. Prac- 
tically, at any rate, we find where sustained action is required the 
muscular fibres are parallel and uninterrupted, but where sudden 
violent efforts are needed tlie fibres are interlaced and communicating, 
or are segmented by transverse tendinous inscriptions. 

It is obvious that just as the exteuaion of the muscular fibres 
through or over the tendinous inscriptions would cause fusion or 
ankyloHis of tlie myotomes, and the occurrence of this partially and 
in varied ways will lead to varied diHpoaitiona and divisions and 
oomplicatious of the muscular structure: so the extension of the 
ten<hnous inscriptions thi'ough or over the myotomes would oanae 
fiision or ankylosis of the sclerotomes ; and llie ossification of the 
thus extended Bclerotomes may lead to varied prolongations and com- 
plications of the bony skeleton. 

I hase mentioned iuaidently that the limb-girdles and the limbs 
are placed beneath the lateral septa in connection with the ventral 
parts of the lateral muscles and have little or no relation to the 
dorsal parts, that the same is the case with the ribs, and that the iliao 
bones are, like the ribs (pp. 6 and 10), the result of ossifications in the 
ventral transverse intermuscular se)ita. It does not hence follow that 
the iliac bones are precisely the serial homologues of the vertebral 
libs or 'plenrapophysea.' An objection to that view is presented by 
the fact that there intervenes in the Cryptobranoh and other Urode- 
latis, between the iliac bones and the vei'tebral transverse proceaaes On 
either side, a distinct bone which must correspond with a rib, and 
which in Menobranch has the elongated characters of a rib. This, 
together with the ventro-mesial position and relations of the pelvic 
bones and their freedom from the vertebral column in some animals 
(Whales, Snakes and Lepidoniren), indicate a serial correspondence 
with the skeletal formations in the sternal rather than with those 
in the vertebral ('pleurapophysial') region of the viscei'al wall. I 
avoid applying the term 'htemapophyaial' to the former because X 
think it by no means clear that the visceral cavity and ita wall are to 
be regarded as identical with the hsemal canal and its wall. Indeed, aa 
stated above, the lining of tha visceral cavity (fascia tramversalU) in 
the Ciyptobranch is continued Trom the interior of the pelvis beneath 
the htemal arches of the tail where it blends with the subheemal 
septum ; and the position which a backward or caudal prolongatioii of 
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Ccftvity would occupy appears to be that occupied by 
or subhtemal fat-mass. If this view is correct the visceral 
wall represents a Btratum superficial to that of the hfemat wall; and 
the htemapophyses, instead of being iu the same plane and correspond- 
ing with the lower parts of the visceral wall, or, inatead of being 
I expanded to the level of those parts — ^the pelvis, linea alba, sternum 
and sternal ribfsshouIder-girdle,and hyoid apparatus — are rudimentary 
or abortive in the visceral region. The representatives of them are 
to be sought in the fibrous structure covering the aorta and its 
branches, and lining the crura of the diaphragm, not in the aubvis- 
oeral part of the wall of the Ticeral cavity. 
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The muscles of the trunk may clearly be regarded as, in 
part at least, formed by an extension of the caudal muscles 
forwards. Like these they are divided by a 'lateral septum' 
intoa 'dorsal' anda 'VENTRAL' aeries; and the former present 
very little difference from those in the tail. The septum is 
continued from the extremity of the tail forwards, beneath the 
latissimus dorst and the muscles passing from the dorsum of the 
head and spine to the scapula and over the neck, as far as the 
head. The fibrous sheet which forms it slants from the ex- 
terior somewhat upwards to the upper surface of the ribs and 
transverse processes, so that the dorsal series of muscles overlaps 
the ventral to a slight extent; aad owing to the greater ex- 
pansion of the inferior or ventral part of the trunk, in com- 
parison with that of the upper or dorsal part, the lateral septum 
is here situated nearer to the dorsal than to the ventral edge 
of the animal. 

The TRANSVERSE SEPTA, a serial continuation of those in the 
tail, are directed from the median line above, at first very ob- 
liquely outwards and backwards through the inner part of the 
dorsal muscles ; gradually, as they pass over the ribs they he- 
come less oblique, describing a curve with the convexity back- 
wards, and near the lateral septum they are almost transverse. 
Beneath the lateral septum they are continued with slight ob- 
liquity backwards, and then again become transverse, thus 
forming in the ventral region a gentle curve with the con- 
vexity backwards, like that which is seen in the dorsal and in 
the ventral muscle of the tail. The direction therefore is not 
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80 zigzag as in the fish, or quite so much so as represented 
van der Hoeven. Viewed from the interior of the trunk they 
are seen to be directed from the mesial line, on either side, 
over the several intervertebral substances, obliquely backwards 
and outwards, upon the bodies of the vertebrte and over the 
ribs, in a direction corresponding with that of the transverse 
septa on the corresponding part of the exterior. Indeed they 
are a continuation of them through the thickness of the animal. 
They are easily traced down to the ribs, and the ribs appear to 
be the result of ossification occurring in them, beneath the plane 
of the lateral'septum, that is, in the ventral parts of them. Be- 
yond the extremities of the ribs the direction is rather suddenly 
changed, becoming more transverse; and towards the middle 
line they are, as on the exterior, quite transverse. (Fig. i.) 



DiHECTION OF THE MuSCULAR FlflRES. 



In the DOiiSAL series (above the lateral septum) the dii 
tion of the muscular fibres is parallel with the axis of the am: 
mal As in the tail, they simply pass between the transverse 
intermuscular septa and between the vertebral processes, and 
show no distinct indications of grouping into distinct bundles or 
muscles. They are moreover not interrupted by the presence 
of the limb-girdles. They require therefore no special de- 
scription. 

In the VENTRAL series (beneath the lateral septum) however 
the case is different. The intermuscular septa preserve their 
serial order, that is, follow one another in regular succession, as 
in the dorsal series, and are continued through the entire thick- 
ness of the muscular wall of the abdomen, and the muscular 
fibres pass from septum to septum, being limited to the inter- 
vals between the septa; but the muscular wall is expanded to 
cover the abdominal cavity and accommodate the viscera, and it 
is interrupted, or partially interrupted, by the limb-girdles; 
moreover, the direction which the muscular fibres take between 
the septa varies in different jiarts of the abdominal wall, and at 
different depths of the same part. The difference in direction 
at different depths causes a more or less distinct division into 
planes; and the difference in direction at different parts of the 
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abdominal wall ( 
sectors. 

Near the exterior the muscular fibres are directed, between 
the transverse iotermnecular septa, from before backwards, and 
veutrally towards the linea alba. This disposition distinguishea 
them from those of the subjacent layer which take a different 
direction, and givea rise to a stratum constituting an ' obliquus 
externus' muscle. The obliquity ia most marked near the lateral 
Septum. At a distance from that it gradually diminishes, and 
near the mesial line the fibres acquire an antero-poaterior or 
straight direction, and constitute a superficial layer of the 
'rectos abdominis.' 

In the stratum next subjacent the fibres are directed from 
before backwards, and dorsally towards the lateral septum, and 
thus is constituted an ' obliquxts intemiis.' The obliquity ia here 
also more marked near the lateral septum diminishing towards 
the mesial line; and the fibres here acquiring an antero-poa- 
terior or straight direction constitute a deeper layer of the 
' rectus' 

The 'rectus abdominis' is therefore simply the resultant of 
the altered direction of the fibres of the internal and external 
oblique, and consists of two layers which may, to some extent, 
be separated from each other, and which are continuous respec- 
tively with the external and internal oblique muscles'. (Fig. 7.) 

In the deepest stratum of all the muscular fibres with their 
intermuscular septa extend, under the surface of the bodies of 
the vertebrae, as far as the middle line. In this situation they 
are directed antero-posteriorly or straight, and constitute what 
may be designated a ' subvertebral rectus'.' More laterally, 
■where they lie beneath the ribs and are connected, by means 

' It woQld be more striatl}' con-ect to aa? that the obliqai lire tbe resultant 
o! an altered direotioc of the fibrea of the rec-tjts, and the two layers which they 
form are QonEequent on the difFeience m the dlreotiou which tlieic fibrea re- 
apectively take in their variatiuD from the antero-poHterior aourSe ol those of the 

This tiiaion of the eslemEil and internal obUque muaoleB with the reotuB, 
whiuh I have indicated diftgriimmaticaUy in Pig. 7, was pointed out by Mr Miyart 
in his desoription of the Menopoma, Proe. Zool. Soc, April 23, 1H69, p. 358, as 
well as in that of the Iguana, Prae. Zool. Soc., 1S6T, p. 770. 

' Thia muacle is described as rectus tranei intemm by Schmidt, Ooddard, 
and van der Hoeven ; but they do not mention its conneeticm. with the rraiuBtr- 
tulis. By Mivart it is regarded, in Menopoma (Prac. ZooL Soc, April 22, 1862, 
p. 360), aa part of the relrahem coitaram. 
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of the intermuscular septa, with the riba, they acquire a slant 
from beiiind outwards as well as forwards, and constitute a series 
of ' depressores costarutn.' More laterally still the obliquity 
increases to an almost transverse direction. This part of the 
stratum is the ' transversalis abdominis.' Towards the linea 
alba it degenerates into a fascial layer, which is continued 
above (on the deeper aspect of) the rectus ahdomtnis to join 
its fellow in the middle line. 

The nerve-trunks lie in the chief part of their course behind 
the intermuscular septa, between the internal and the middle 
muscular planes, i.e. between the suivertebral rectus, the depres- 
sores costarum and the transvei-salis, on the one side, and the 
internal obligue on the other. (Fig. 4.) 

It will thus be perceived that the muscular fibres lying 
nearefit to the mesial plane of the animal, ventral as well as 
dorsal, are directed ant-ero-posteriorly, corresponding with the 
axis of the trunk, and constitute so many pairs of ' recti,' 'supnt- 
vertebral,' ' sub- vertebral,' and 'sub-abdominal;' whereas the 
fibres more laterally situated are oblique, and constitute obliqui 
and trajisversi. This accords with the directions in which the 
muscular forces are required to operate in the mesial and lateral 
planes. 

It vrill be perceived further that the several abdominal mus- 
cles are essentially one, transversely segmented, muscular mass, 
that the stratification or segmentation into planes is simply the 
result of the variation in the direction of the fibres at different 
depths, and that the recti differ from the obliqui and transversi 
only in the circumstance that this variation in direction at dif- 
ferent depths hjs not occurred in and near the mesial plane of 
the animal where they are situated. In the Fish where the 
variation in direction does not commonly take place at any part, 
not being required by the form and movements of the animal, 
the 'rectus^ character pervades the whole of the ventral muscular 
system of the trunk, and there are no obliqui and transversi. 

Lastly, the stratification, even in the lateral parts of the 
Cryptobranch and other Urodelans is incomplete, intermediate 
between the condition of the Fish and that of the higher verte- 
brates, forasmuch as it affects only the muscular fibres, and does 
aot extend to tbe intermuscular septa. In Sirds and Mammals, 
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wliere more independent action, not only of tte several strata, 
but of the aeveral parts of each stratum, may be presumed to 
take place, the stratification ia more complete, and the septa 
have in great measure disappeared. Still even in them the sub- 
abdominal rectus retains commonly more or less of the original 
septal and iinstratified type. The persistence of these characters 
in it contrasting so markedly with t!ie alterations which have 
been wrought in the more lateral muscles, and the consequent 
complete separation of the one from the other, mask the natural 
relations of the several abdominal muscles, and make us over- 
look the fact that they are all derivatives from one simple 
antero-poeteriorly disposed muscular maas. 

Description of the Abdominal Muscles. 
Hie ohliquus extemus (Figs. 2, 3, 5, 7} may be described 
as arising from the extremities and outer surfaces of the ribs 
from the second to that just in front of the pelvis, inclusive, by 
digitatioDS, of which the foremost are very distinct. Further 
backwards the digitations are less distinct, and the muscular 
fibres arise partly from the lateral septum as well as appa- 
rently, to some extent, from the fascial tissue covering the dorsal 
muscles ; this however is not quite clear. Joined by a more 
superficial portion from the ventral surface of the thorax', it 
extends over the side of the abdomen to the middle line and 
the edge of the prepubic shield and cornu. The fibres, for the 
most part oblique, are near the middle line antero-posterioriy 
■dispoBed, blended with, or constituting the superficial layer of 
the rectus. The hinder pai-t of the muscle, dorsally, is not 
very defined, being partly attached to the iliuin and partly 
lost in fascial tissue : ventrally it is attached to the edge of 
the prepubic shield and cornu superficial to the pyramida- 
lis: and it is strongly attached to the spinous or marsupial 
tubercle which projects forwards from the hinder part of the 
edge of the prepubic shield. It is also continued into the 
gracilis, which arises from the under surface of the prepubic 
shield and pubes; and it is attached to the ala of the ilium, 
■while some of the fibres passing over it are tost in fascial 
and between the ilium and the gracilis or pubes it ia 
1 This ia the pectoral mujcle, see p. 32. 
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coQtinued into the fascial tiNsue, wliich spreads over the i 
aspect of the thigh, knee and leg. A deeper portioQ extends 
from between the anterior edge of the ilium and the pubic 
spine as a fibrous process, which acquires close connection with 
the hip-joint. (Fig. 2. e, o'.) 

If it is traced in the opposite direction, it may be described 
as radiating from the sides of the prepubic cartilage and the 
pubes, anteriorly and dorsally. The fibres nearest the middle 
line run forwards as rectus, having a slight connection with the 
eternuni, and are continued beneath, i.e. superficial to the coracoid 
of the same side, forming the superficial thoracic portion men- 
tioned above. Some of these are lost upon the fascial tissue of 
the coracoid ; but the greater number diverge laterally and are 
attached to the humerus, contributing largely to the formation 
of the pectoralis major. The fibres of the oblique situated more 
laterally than these take a deeper course, above the coracoid, 
and are attached to the extremitiea of the ribs as far forward 
as the second. Thus the fore or under part of the scapular arch 
(the hinder portion of the coracoid) projects back between the 
' recto-pectoralis' and the 'obliquus' divisions of the oblique 
muscle. The fibres of the oblique arising still more laterally, 
are directed with increasing obliquity upwards to the ribs, the 
lateral septum, and the dorsal fascia, and backwards to the aU 
of the ilium and the fascial tissue of the thigh. 

It will be understood that this, which we call a single 
muscle, is composed of successional series of fibres or myotomes 
passing from rib to rib and from transverse line to transverse 
line, the transverse hues being continuous with the ribs. 

Ohliquus intemus. (Figs. 2, 4, 5, 7.) If the fibres of the 
external oblique are cut through, the subjacent stratum of 
fibres taking a dififerent direction, viz. from behind forwards 
and inwards and constituting the ohliquus internus, is disclosed 
without difficulty, forasmuch as the change in direction takes 
place abruptly. 

The internal oblique is more massive than the exteraai 
oblique, and more obviously a continuation of the iliac part of 
the caudal ventral muscle. Indeed that muscle, or great part 
of it, is continued forwards into the internal oblique, the ala of 
the ilimn, which constitutes the notable line of demarcatJM 



between the two, not being seen on the exterior or the interior, 
and being, as before said, apparently an ossification in the thick- 
ness of the intermuscular septum. 

The inte-mal oblique may be described therefore as arising 
from the upper part of the ala of the ilium, from the iliac part 
of the caudal ventral muscle passing above and beneath the 
ala of the ilium, and from the several ribs, as far forwards 
as the fourth, in a deeper plane than the external obhque. 
Its origin does not however extend so far forwards by two 
ribs as that of the external oblique. The fibres are, in the 
lateral part of the animal, directed obliquely from behind fur- 
wards and inwards, or mesially between the intermuscular 
eepta ; but near the ventral mesial line they take a more 
antero-posterior direction, constituting the deep stratum of 
the rectus. The hindmost fibres in this manner join or con- 
tribute to the rectus, in front of the prepubic cartilage and 
cornu, and are therefore not attached directly to the pubes. 
Anteriorly it is continued beneath the abdomen and thorax 
into the neck passing above, that is deeper than, the coracoid 
to the branchial cartilages and the hyoid. Its mesial part — 
the part forming the deeper stratum of the rectus — when 
passing above the coracoid comes into contact with and 
is attached to the deeper plate of the sternum', the edge of 
the plate being received among its fibres ; and between this 
point and the hyoid apparatus, it forms the sterno-hyoid. As it 
travels forward in the neck it is joined, near the hyoid, by a 
naiTow muscle from the anterior edge of the scapula, which is 
the omo-hyoid. (Fig. 5, o. h.) Or, the relations of the omo-hyoid 
to the internal obhque may be more clearly expressed by stating 
that as the latter muscle proceeds backwards from the hyoid 
a portion is detached to, or acquires an attachment to, the fore 
part of the scapula and forms the omo-hyoid. 

The hinder and inferior margin of the internal oblique pass- 

*-Sh8 Btaraum (Fig. 5) iB a yerj mdimentaiy BtrnotnrB, oonaiBting of a 

IWMi-BliBped plate of cartilage, with the rounded apex direeted focwarda ; 

bdeepl; notcbed or oleft on either side anteriorly for the reoeption of 

'* of the large Eoraooids. So deeply ia it olisft that it might be regafiled 

sting of two plates, a auperlioial and a deeper, blended in the middle 

e and behind. It ia the deeper plate which is ineolved at its margin in the 

L jntemal oblique. The oIbKb on the two Bides are not qnite in the same plane, 

that of the left side extending a little beneath that on the right side. This 

k pemdtB the edge ot the left ooracoid to pass BDperfloially to or beueSith the right 
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ing from the ilium to form the deeper Btmtuni of the rectus, 
ifi tolerably defined ; and there is an interval between it and 
the retiring angle of the pubes and prepubic shield, which is 
occupied by the Pijramidalis. (Fig. 2. Py.) The fibres of this 
muHcle, arising from the anterior edge of the pubic shield aud 
the tubercle or spine' which bounds that edge laterally, pass 
forwards and inwards to the edge of the prepubic cartilage and 
comu, and some of them are continued further forwards, blend- 
ing with the edge of the recUts. It lies between the external 
oblique and the transversalis, its outer margin being parallel 
with, though at a short distance from, the inner margin of the 
internal oblique. Its fibres take the same direction as those 
of the internal oblique and are in the same plane with them 
and appear to belong to the same aeries. In the AxolotI this 
is proved to be the case by the continuity between the two, 
that is, by the absence of the interval which separates them in 
the Cryptobranch, 

The Transversalis (Fig, 4) is connected with the riba aiid 
the transverse intermuscular septa in a still deeper plane. Near 
the vertebral column the direction of its fibres is nearly antero- 
posterior, and they are with difficulty distinguished from those 
of the internal oblique ; still the division between the two is 
marked by the passage of the nerves. More externally their slant 
first resembles then exceeds that of the fibres of the internal 
oblique (irom behind forwards and inwards), and finally tliey 
become almost transverse. At about an inch and half from the 
mesial line, at a part that is corresponding with the formation 
of the rectus in the manner I have described, the muscular 



' The relation of tho muacles shows this lateral prepuMc tubercle to be the 
liomologue of tbe spine of the piibes in miin, anil of the marsupial boiiti in mar- 
tnpials. I haTe diaaeeted the muaolea of tbie part oarefullj in tlie Wombat, Par- 
BOyon, and EcbJdna, and find tbat tbe eitemal oblique Gbres fonning the enter 
eolumuB of the external ring aru inaerted into tba outer ed^ of tbe marsupial 
bone, whereas the fibrea forming the internal column pans ncioas to the baee of 
the marBupial bone of the opposite side and interlace with the correBponding 
fibres of the opposite side. The pyramidali* muacle, which ia lai^o in most of 
these animalg, arises from the inner edge of the marsupial bone, and eictends 
forwards and inwards in front of the rectus and behind the external obUqas to 
the middle line, becoming! blended with tbe lectaa poateriorl; ao aa not to be 
easily diatinguiBhed from it. In these animals, with the esception of tbe Wom- 
bftt. the internal oblique baa no connection with the mareapial bone and the 
pyramidttlis, but pasaea deeper than they, and deeper than the rectna. In the 
Wombat a few of the hindmost fibres ol tho internal oblique are connected with 
tbe natsnpial bone. 
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Bires of the tra/nsversalia end in a tendinous sheet which is con- 
tnued above (deeper than) the rectus, to join its fellow in the 
middle line. Anteriorly the transversalis takes origin from the 
rihs as far forwards as tlie internal oblique ; and it forms a thin 
sheet passing above the coracoids and. the sternum. It is sepa- 
rated from the coracoids by the internal oblique ; but it comes 
into contact with the deejier surface of the sternum near the 
mesial line. A space is here left uncovered in consequence of 
the fibres of the internal oblique being limited to the margin of 
the deeper plate of the sternum, and. the trmisversalis accord- 
ingly is attached here. In front of this it blends with the 
internal oblique or is lost in areolar tissue. Towards' tbe 
hinder part of the abdomen it is inserted into the upper surface 
of the prepubic cartilage and conju in a manner corresponding 
with it« attachment to the upper surface of the stemum ; and 
it is traceable within the pelvis in company with the deepest 
stratum of the internal oblique into connection with the caudal 
muscle. 

"Where the fibres of this deepest or transversalis stratum of 
the abdominal muscles lie beneath the ribs passing from rib 
to rib, directly or through the medium of the intermuscular 
septa in which the ribs lie, and passing from the sides of the 
vertebral bodies to the ribs, they constitute a series of depres- 
sores costarvm (Fig. i, D, C) ; and where they lie beneath the 
bodies of the vertebne they constitute what I have called a 
suhvertebral rectus. In the former situation (where they form 
the depressores costarvm) they slant from behind forwards and 
outwards like the fibres of the internal oblique; but in the 
latter situation (where they form the suhvertebral rectus) they 
take a more antero-posterior direction. Tbe subvertebral rectus 
is continued forwards beneath the bodies of the cervical ver- 
tebrte and is attached to the skull, so constituting a Jongus colli 
and rectus capitis. It will be understood that there is no hue 
of demarcation between these several muscles, the whole — 
transversalis, depressores costarum, subvertebral rectus, longus 
colli, rectus capitis — being one continuous sheet of muscular 
fibres, with transverse septa or inscriptions, extending beneath 
s vertebral column, forwards, as far as the head, backwards, 
^to the caudal muscles, and continued laterally beneath the 
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internal oblique to the riba, the ventral mesial line, the pre- 
pubic cartilage, and the fttemum. 

Mesially, beneath the vertebral bodies, the muscle is sepa- 
rated froDi that of the opposite side by an interval in which 
lie longitudinal aubvertebraJ vessels. Branches from these ves- 
sels pass transversely between the several vertebral bodies and 
the subvertebral rectus supplying both, and are continued as 
'intercostal' and 'lumbar' vessels in company with the nerves, 
behind the intermuscular septa, between the transversalis and 
internal oblique. 

There can, I think, be little doubt tbat tbe crura of the diaphragm 
in MamnialB are formed by the lumbar parts of the subvertef^ral 
rectus bending downwards on the eidea of the aorta and enciroUng 
it, and that the luteral parts of the diaphragm are in like mimneF 
formed by the inilection of the lateral parts — the depressores cottarum 
and tranaveraaiit parts — of the same sheet 

A series of muscular fibres extending forwards to the head 
in the plane of, and taking the same antero-posterior direction 
as, those of the external and internal oblique near the vertebral 
column and forming a continuation of them, constitute the 
ecaleni and the recti laterales. They pass between the trans- 
verse processes, between the ribs and between the intermuscular 
septa, and are separated from the rectus capitie (the anterior 
part of the subvertebral rectus) by the enieiging nerves. 



MUSCLES OF THE HIND LIMB. 



4 



The muscles of the hind limb are, in accordance with the 
chief movements of the several parts of the limb, arranged in 
two series, one upon the plantar and the other upon the dorsal 
aspect of the limb; and in the furrows between the two, along 
the anterior or tibial and the posterior or fibular edges, are 
contained the chief blood-vessels and nerves of the limb. Thia 
at least is the case in the thigh ; in the leg and foot they lie 
more near the middle of the dorsal and plantar aspects of the 
limb between the superficial and the deep strata of the 
muscles. 
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Plantah Mdscles of TmoH. 
lu the thigh the plantar mass arises &om both surfaces — 

le upper or abdominal and the inferior surfaces— of the under 
Bub-costal parts of the broad pelvic shield, that is, from the 
region of the pelvis situated on the ventral or plantar side of 
the hip-joint, and consisting of the ischium and the pubes. The 
mass ia continued anteriorly into the oblijm-rectus muscle of 
the abdomen, and posteriorly is connected with the caudo- 
crural muscle. It thus intervenes between and connects (or 
may be regarded as an extsnaion of) the mesial portions of the 
ventral muscles of the abdomen and the tail. 

It is divided into two strata. Of these the superficial 
is a large, broad, unsegmented, and thick mass. It arises from 
Dear the mesial line of the large pelvic shield in nearly its 
whole length, from the insertion of the ischio-caudal, behind, to 
the external oblique, with which it is blended, in front. The 
greater part of it (all of it except the fibres presently to be 
mentioned as joining the caudo-pedaj) is inserted into the 
upper two-thirds of the anterior (tibial) edge of the tibia in- 
clining to the plantar aspect. It is the great flexor and ad- 
ductor muscle of the leg, and corresponds with the gracilis, 
smiitendinosuB and semimembranoeus. About one-third from 
its origin it is joined neatly at right angles by the fibres of the 
eaudo-crural (p. 6, Fig, 8), which, or the greater number of 

lem, terminate, tendinous, in its hinder and superficial part, 

lusing a tendinous inscription in it. 

hinder part in which the caudo-crural thus terminates 
appears to correspond with the eemUendinosus, the anterior superfi- 
cial part baing referable to the ffracUie and the deeper part to the 
aeTnvmembranosug ; and I cannot but suspect that the iiiHeription thus 
formed may afford a more probable explanation than has yet been 
given of the remai-kable inscription in the semitendinosut of man. If 
it be BO it is a curious illustration of how far btuik in the animal 
series we may search for the explanation of pecniiarities in the human 
frame, and, further, of the fact that minor features may appear or 
reappear and be the only trace of those eonditiona in the genei-al plan 
of development which seem to have been their cause ; for I need 
ly say that of the caudo-crural TaaBc]o itself there is no trace in 

Jl bundle of the fibres of the hinder part of the muscular 
tasB we are considering, unmarked, by an inscription, joins a 
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similar bundle from the caudo-crartJ, which is to eome extent 
marked by &n inacnption. and they together form the oaudo- 
pedal (Figs. 3 and 10). This runs down the back of the leg 
and expands into the fascia of the leg and sole, reaching to the 
extremity of the digits. There is thus one continuous muscle 
extending from the middle of the tail to the ends of the digiits, 
deriving occasional fibres in it« conrBe from the pelvis, and, as 
we shall find, from the femur, the leg-bones, and the tarsus. 

The DKEPER STBATUU of the plantar mass is in three parts. 
A middle part arises beneath (deeper than) the preceding from 
the under surface of the pelvic shield. It is large, covers the 
obtniator hole, and receives the nerve emerging from that 
hole. It is inserted into the tibial side and middle line (^Unea 
aspera) of the plantar surface of the femur and into a line 
passing from the linea aspera to the tibial condyle. It repre- 
sents the adductors and the external obturator. A hinder — 
ischio-femoral — part arising from the hinder edge of the ischium 
is inserted rather above and behind the preceding into the pix>- 
jection on the fibular side of the upper end of the femur. It 
represents the quadratus femoris, the (fenielli, and the internal 
obturator. It is separated from the contiguous edge of the 
dorsal muscular mass, or the ilio-femoral portion of it, by the 
sciatic nerve, which lies between them, as it passes bom the in- 
terior of the pelvis. An anterior — supra-pubic — portion repre- 
senting the pectirieus (Fig. 2, PecL) arises from the whole of the 
upper or abdominal surface of the pubes, behind the pubic 
spine and the pyramidalis, not therefore from the prepubic car- 
tilage. It here extends as far as the middle line, meeting its 
fellow of the opposite aide. It is a large muacle, passes over 
the anterior edge of the pubes and the inner part of the hip- 
joint, and is inserted into the linea aspera and tibial side of 
the plantar surface of the femur in conjunction with the mid- 
dle portion. Moreover, it expands over the dorsal surface of 
the lower third of the femur, immediately above the knee-joint 
It here extends round the iibular side of the femur, aa far as 
the plantar or popliteal surface, and therefore nearly embraoes 
the lower part of the shaft of the femur. Where it passes over 
the fore part of the pubes it is separated from the middle, or 
adductor, portion of its stratum by a nrnlongation of the tendoa 
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of the external oblique which extends from the spine of the 
pubes, along the anterior margin of the pubes, to the hip-joint ^ 

. Dorsal Muscles of Thigh. 

The dorsal muscular mass is, above, connected with the 
supra-coxal part of the pelvis, i,e. with the ilium. Below, it is 
partly connected with the femur and partly extends upon the 
leg. This causes a division, as in the plantar mass, into a 

SUPERFICIAL or ILIO-CRURAL and a DEEP Or ILIO-FEMORAL 
STRATUM. 

The SUPERFICIAL STRATUM is divided into three long bands 
or sectors. The inner (Fig. 2, iJ, i), arising by a flat tendon 
from the pelvis over the hip-joint, .external to the pectineuSj 
descends over the anterior or tibial part of the knee close to 
the joint, and passing beneath the origin of the tibialis anticvs 
from the femur is inserted into the dorsal surface of the head of 
the tibia, close to the knee. I name this rectus femoris inter" 
rnbSy and judge that it corresponds with the so-named muscle in 
Birds. It has no distinct representative in mammals, though 
its insertion nearly resembles that of the sartorius. It acts as 
an extensor of the leg. 

^ This is not the ligamentum teres. Indeed, I do not find so distinct a re- 
presentative of that ligament either in the hip or the shoulder as figured and 
described by Hyrtl (Tab. y. fig. 8, and Tab. yi. fig. 1). In the femnr and the 
homerus the cartilage forms a broad horse-shoe belt over the somewhat fiattened 
upper end of each ; and into the concavity of the crescent on either side, which 
is thus left uncovered by cartilage, the capsule of the joint ascends higher than 
at other parts of the circumference of the bone. The fibrous tissue of the cap- 
sule is also rather thick at these parts and so forms ridges, as it were, projecting 
into the joint, and passing from tiie head of the bone upwards and downwards, 
to the ilium and to the ischium in the case of the hip, and to the scapula and to 
the coracoid in the case of the shoulder. Suppose the ends of the cartilage 
horse-shoe to be prolonged in either instance and to meet forming a circle, 
enclosing a central dimple, and cutting off from the rest of the capsule the pro- 
jecting portion of it inserted into that dimple, a veritable ligamentum teres 
would be formed. This might take place either ttbove or below. It does so 
below, towards the ischium, commonly in the hip ; and in the shoulder, a pro- 
jection of the capsule forming the gleno-humeral ligament towards the upper or 
scapular side presents an approach to the same thmg, and is a reminder of the 
parts in the Cryptobranch. In the Journ, of Anat, rv. 23, 1 have called atten- 
tion to a recess and dimple in the astragalus of Unau and of AL They are 
similar to these in the humerus and femur of Cryptobranch ; and with these are 
associated in each animal a similar approach to the formation of a ligamentum 
teres &om a part of the posterior peroneo-tarsal ligament which ascends into the 
recess and dunple. 

If this is, as I believe, the true explanation of the ligamentum teres, we must 
regard that ligament as merely a detached portion of the capsule of the joint, 
and not, as has been suggested, the representative of a tendon or other structure. 
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The middle sector (Fig. 2, Gl. 2) arises from the outer sur- 
face of the ilium, half an inch from the hip-joint, and descends 
as a broad atrap-like muscle over the thigh and over the middle 
of the knee, superficial to the inner sector and the origin of 
the dorsal leg-muscles from the femur. It does not ac(iuire 
any attachment to the upper end of the tibia, being separated 
from it and from the knee by the dorsal muscles of the leg, 
extending up to the femur ; but it expands over those muscles 
and sends a process deeper, between the tibialis anttcus and 
the extensor digitoram, which is attached to the lower end of 
the tibia and expands upon the ankle. I name this part of 
the ilio-crural stratum, 'gluteo rectos,' believing it to represent 
the gluteus maximua (if there is any representatiTe of that 
muscle in Urodelan.'i) and the rectus fetnoris of mammals. 

The outer sector (Fig. 2, B) arises from the ilium just 
beneath the preceding, and so close to it that it may almost be 
said to arise by a commou tendon with it ; it descends along 
the fibular side of the thigh and terminates in a broad tendon 
which, insinuating itself between the peroneus muscle and the 
fibula, is inserted into the upper third of the shaft of that 
bona The peroneal nerve (Fig. 10, P) crossing beneath it, runs 
along its upper edge to the dorsum of the leg. The relation of 
the nerve, as well as the insertion of the muscle, indicate this 
outer or ilio-fibular sector to be the hiceps flexor cruris; and it 
affords an example, not uncommon, of a muscle which belongs to 
the dorsal or extensor series becoming, by virtue of its position, 
upon the side of a joint, an adjunct in its action to the plantar 
or flexor group. It is accompanied, in the distal part of its 
course, by a distinct spindle-shaped muscle (Fig. 10, F,f), which 
arises, by a tendon, from the plaotar aspect of the femur, just 
beneath the insertion of the tendon of the cau do- femoral, and 
is inserted tendinous into the middle third of the shaft of the 
fibula beneath the tendon of the biceps. This femoro-fibular 
muscle appears to represent the short or femoral origin of the 
hiceps. 

The DEEPER or mo- femoral stratum of the DOBSAl. D 
covers the iliac part of the hip-joint. It arises from the outer and 
anterior surface of the ilium near the joint, between the pectineua 
anteriorly and internally and the ischio-femoral posteriorly {uq(L 
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imally, being separated from the former by the origin of 
the intemal rectus and from the ischio-femaral by the aciatio 
nerve. It moreover extends a little upon the intemal surface 
of the ihum, and still further upon the adjacent intemal surface 
of the ischium, where it reaches behind the pectineiis as far as 
the middle bne. It is inserted into the fibular side of the middle 
of the linea asjtera, close to the caudo-femaral and the fetiioro- 
fhular and close to the adductors, which are inserted into the 
tibial side of that hne. Its attachoicnt extends also from the 
linea aapera upon the fibular side of the plantar surface of the 
femur. Its origin from the ilium extends on either side of, or 
rather, in front and behind the origin of the gluteo-rectus and 
biceps: and the part in front of those muscles, lying upon the 
front of the hip and the ilium, appears to correspond with the 
Uiacus intemus, while the part lying behind those muscles and 
lying upon the back of the hip and the ilium appears to corre- 
i«pond with the lesser glutei and the pyriformis. 

be remarked that the iliam ia chiefly occupied by the 
attachmeuta of the caudal and ' abdominal niusolea — the intemal 
oblique more particularly — and little sjiace Ik left fur the gluteii 
They are accordingly almost abortive. The gluteus •naximus ia 
absent, unless it is, as I have supposed probable, blended iu the part 
of the ilio-cniral section which I call gluteo-rectus; and the other 
gbUei are very small ; and in order to gain sufficient spa^ie for attach- 
Dient they extend upon the inner sur&ce ofthe ilium, and atiil 
more upon that of the ischium, thus spi'eading beyond their pro|)er 
area and encroaching upon the territory appei-taining to the plantar 
^JBuscIes, more particularly occupying the ground from which the 
■internal obturator ueually arises. This, at leaat, I Buppose to be the 
6aae. It must however be stated that the muscles immediately 
surrounding a ball-and-socket joint in such an animal as the Crypto- 
branch somewhat resemble the capsule of the joint itselt in the 
mode ia which they invest it, and in the imi>erfectinn of their aeg- 
mentation ; so that the division into separate muscles is rather ar- 
.bitrary, and the nomenclature pi-oportiauately uncertain. 

It will have been remarked that the deeper parts of the 
extensor cruris, viz. the vaati and crureva, which are such con- 
stant elements in higher animals, do not exist in the Crypto- 
branch, and the lower apace of the femur usually devoted to 
their origin ia occupied by the insertion of the pecUneics, while 
the upper part does not give attachment to any muscle. 

The dorsal aspect of the thigh is covered by areolar or 
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faarial tissue in addition to the muscles above enumerated ; 
and this is an extension of or is continuous with tha hinder 
portion of the external oblique between the ala of the ilium 
and the spine of the pubes, 

Plantae Muscles of Leo and Foot. 

Below the knee the plantar aspect of the limb is occupied by 
a broad thick pronato-flesor mass, extending from the femur 
to the ends of the toes, and with some difficulty distinguishable 
into parts — strata and sectors. It arises from the plantar sur- 
face of the fibular side of the limb, namely, from the fibular 
condyle of the femur, from the fibula in ita whole length and 
the fibular side of the tarsus, being continuous with the abdua- 
tor minini digiti. Superficially, it is blended with the caudo- 
pedal, extends over the sole and divides into five tendon^ 
which pass to the terminal phalanges of the five digits. De- 
tachments from the deeper surfaces of these tendons pass to 
the first and second phalanges; and still deeper parts of the 
muscle are inserted into, as well as arise from, the proximal 
and distal row of tarsal bones and the metatarsals. The chief 
direction of the fibres is from the fibular towards the tibial 
aide of the limb as well as downwards. Near the surface the 
fibres are nearly vertical and have, in the main, a flexor action. 
Traced more deeply they are, for the most part, more oblique ; 
and the deepest of all are transverse and act simply as pronators. 

The mass is partially divided into a superficial and a 
DEEP STRATUM, with the chief nerves of the back of the leg 
and sole running between them. The two strata are however 
blended together above and still more below. 

The SUPERFICIAL STRATUM (Figs. 10 and 11), which ia the 
part blended with the caudo-pedal, extends from the fibular 
condyle and the fibula to the ends of the digits. Its fibres 
have in the main a vertical direction, and exercise in the main 
a flexor function. It corresponds apparently with the gastro- 
cnemius, aoleus and plantar fascia, and with the plantaris and 
flexor hrevia digitoruni (the last two should be regarded as one, 
forming a flexor sublimis digitoritm'). I will recur to the dis- 
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position of its divisions in the digits after describing the fleasor 
profundus. 

The DEEP STRATUM is disposed in an interesting manner. Its 
fibres are more oblique and have more of a pronator function 
than those of the superficial stratum. It is composed, first and 
chiefly, of a mass of fibres (Fig. 11, Pr, p) derived, slightly, firom 
the fibular condyle of the femur in conjunction with those of 
the superficial stratum, but, chiefly, from the fibula and the 
fibular part of the tarsus — the two fibular tarsal bones — and 
slightly from the adjacent tarsal bones. They are directed 
downwards and inwards to the distal row of tarsal bones, to the 
metatarsal of digit I. and slightly to the metatarsals of il. and 
IIL, and also join the deeper surface of those divisions of the 
superficial stratum which pass to the flexor tendons of digits 
I. IT. and TIL This mass may be called 'pronator pedis'^: it 
appears to combine the representatives of the tibialis posticus 
and those portions of the flexor digitorwm profundus which we 
call the flexor longits poUids and the accessoriits. 

A second part of the deep stratum (Fig. 11, Fl. pr.) still 
lying beneath the nerves is a long, thin muscle, quite separate 
in its upper part, which arises from the upper end of the fibula, 
descends upon the main mass of the deep stratum (the pro- 
nator pedis), the fibres of which cross obliquely from the fibula 
beneath it. Having reached the tarsus it expands, trumpet- 
like, beneath it and divides into five muscular bundles to the 
five digits. I have said that it lies, in the leg and in the 
proximal part of the tarsus, superficial to the proncdcyr pedis; 
but its insertion into the digits is deeper; and in order to reach 
this deeper plane it, or rather the part of it destined to digits 
L n. and IIL, curls round the fibular edge of the part of the 
pronator pedis passing to the flexor sublimis, so as to come into 

in conjunction with the plantariSf which is reaUy the upper or crural part of it, 
the flexor svhlimia {brevis usually termed in man) is quite as long or longer 
than ihefl^exor profundus ; and the relation of ihefleocor sublimis to the pUmtaria, 
— a cardinal point in the anatomy of the muscles of the leg illustrated in most 
mammals — is ignored or rather concealed by the term ^brevis* of human 
anatomists. 

1 I caU the muscle * pronator pedis^ to facilitate subsequent descriptions, and 
• because the name indicates an important part of its function ; but even in this 
animal it has a flexor action, especially the fibres of it joining the fl,eQMfr sub- 
limis^ and its representatives in the higher animals, in which pronation and 
supination of the foot do not take place, have a flexor action only. 
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close proziniity wiih. ihe tarsus. As it expands beneath the 
distal row of tarsal cartilages to reach the digits on the tibial 
side, it crosses the insertion of the pronator pedis into those 
cartilages, and itself acquires a connection with the cartilages, 
sending some fibres to them and deriving some fibres from 
them, and some of its fibres are here blended with those of the 
pronator pedis. 

In Menopoma (Fig. 13) the interruption by the projecting tarsal 
cartilage is more complete than in Cryptobranch ; so that the long 
band desceiMling the leg is inserted there, or nearly so, and short 
miuoles to the digits te^e their origin there. It seems not impro- 
bable that the jUxor profundus is compounded of detachments from 
short flexor muscles arising from the tarsus with a detachment 
from the pronator pedis inserted into the tarsus ; and may it not 
be that the fibrous mass, or sesamoid o^de so commonly found in 
the tendon of this flexor and in its homologue of the fore limb, is a 
representative of the skeletal structure which in these ftniTnaiJff in. 
tervenes between the upper and the lower parts of the muscle, and 
which becomes detached with the muscular fibres when the continuity 
of tilie two parts of the muscle is established t 

Further, are not sesamoid ossides in other parts similar detach- 
ments fix)m the bones near which they lie? 

Each of its five digital bundles subdivides into three, a 
middle and somewhat superficial part which is inserted into 
the base of the proximal phalanx, and two lateral parts which 
are attached to the sides of the metacarpal. The subdivision, 
which passes to the fibular side of met v. is thin; and the 
division which passes to the pollex subdivides only into two, 
one to the middle and the other to the fibular side of the proxi- 
mal phalanx. This muscle represents in the main that portion 
of the flexor dtgitorum which we usually call the flexor longus 
digitom/m. I say in the main, because the representatives of 
the two parts of this stratum, which I have designated pronator 
pedis and flexor profwndus digitorum, are, in other animals, 
variously blended to make up the flexor haUucis, flexor longus 
digitorum, and the accessoriits. 

The arrangement of each of the divisions of the fleocor svU. 
digitoru/m resembles generally that of the divisions of the flexor 
profimdtis digitorum just described. Each (Fig. 11, a) sub- 
divides into three, of which the two lateral pass to the sides of 
the approximated ends of the metacarpal bone and the proxi- 
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mal phalanx, while the middle portion pasaes on to the Becond 
or terminal phalanx. That at least is the case in digits i. ii. 
and v.. which have only two phalaugos, In digits iii, and iv., 
which have three phalanges, the middle portion again sub- 
divides into three, of which the lateral parts are attached to 
the sides of the penultimate phalanges, while the middle parts 
go onwards to be inserted into the terminal phalanges. So 
that digits i. li. and v, have the same complement of muscles 
as III. and IV., but the second tripajrtite division does not take 
jAsice in them. 

There are in the individual digits some exceptions to this 
arrangement which should be mentioned. Thus, in digit I. the 
tendon sends only one offset to the middle of the proximal 
phalanx, and then passes on to the terminal phalanx. In iii. 
the penultimate phalanx is treated like the proximal in i. re- 
ceiving only one offset to its middle from the tendon on ita 
way to the terminal phalanx. In v. the tendon detaches the 
usual lateral offsets to the approximated ends of the metacarpal 
and the proximal phalanx, and subsequently detaches an offset 
to the middle of the same phalanx before its insertion into the 
base of the terminal phalanx. 

These points are deserving of special notice, because the lateral 
ofiaets are probably the repreaentattves of the himbricales, aod the 
median ofiaets are probably the representatives of the relhutctda not 
unfrequently found in Mammala, and usually observable in connec- 
tion with £exor tendons of the toes in Birds. 

The third part of the deep stratdm (Fig. 14, P?: t.) lies be- 
neath, deeper than, the others, and is separate from them and 
composed of fibres still more obliquely, indeed almost trans- 
versely, directed. They form a square muscle, passing fnjm the 
shaft of the fibula across the interosseous space to the shaft of 
the tibia. It may be called 'jtronator tibice.' The upper fibres' 
have a slight inclination from the fibula downwards, while the 

' Borne ot the oppermost fibroH are attached qoite to the top of the Ahula, 
In Boino the upper part, slightly Bcparftte Irom the reat, ariaeH hy a tendon from 
B aeaamoid bohiiid the knyH commou to it with the deBCOiiding tendon of the 
oando-femocal and the two strata o( the flexor maaa; and through the medium o* 
thlH BBflamoid and the libroaB bands that units it with the oondyle, the uppen 
part of the pronator libi(e derives its origin from the flbnlar Dondjle, and cotro- 
spouda with the popliteat ot laanunalB. 
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lower fibres have a slight inciination upwards, crossing behiiiS 
the upper. 

TaTso-metatarsales (Fig, 12) are a series of short thick mus- 
cles passing from the uuder surface of the distal row of tarsal 
bones to the under surface of the metatarsals near the base. 
Each, Uke the fiexoi-s of the digits, divides into three, but the 
lateral portions are rather more prolonged upon the metatarsals 
than are the middle portions. In digit i. the middle portion is 
wanting, and the laterals are very delicate In digit v. the di- 
vision into three parts is scarcely to be made out. 

Metacarpo-phalangei (Fig. 12) arise from the imder surface 
of the metacarpals near the insertion of the middle portions of 
the tarso-metatarsaJs, and in some instances are continuous with 
them. They are present in all the digits, and are inserted into 
the bases of the proximal phalanges, close to, and blended with, 
the tendons of i\xQ flexor digitorwm. longm inserted at the same 
parts. 

Phalajigei (Fig. 12) are present only in digits m. and IT. 
(the digits with three phalaagea). They arise from the under 
surface of the proximal phalanges, and are inserted into the 
baaes of the second phalanges blending with the parts of the 
tendons of the flexor digitorum sublimis which are attached 
here. There is a slight thickening in the tendons aa they pass 
under the joints suggestive of a sesamoid body. 

In higher animals the pluUangei are absent, and the interoesei 
(p. 30^, thfl tarm-^metaUiTsalea, and the melatarso-phalangei are hlended 
in the short flexors and interosaei. 

Adductor minimi digiti is a piece of the flexor mass extend- 
ing from the lower end of the fibula to the fibular side of the 
tarsus and the base of met. v, 



Dorsal Muscles of Leg and Foot. 



The muscles on the dorsal aspect of the leg and foot form a 
Bupinato-extensor mass corresponding antagonistically with the 
pronato-flexor mass on the plantar aspect, and, like it, consist- 
ing of a superficial and a deep stratum. There is however a 
less amount of muscular substance, and less complexity in ita 
disposition and subdivision. 
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1ED8CLES or Stmt LtBta 

The SUPERFICIAL STEATCM ariai^s by one broaJ temlon frxiin 
the dorsal surface of the fibular condyle of the femur. It aoon 
dirides into three parts or sectora — a ' tibial,' a ' fibular,' Mid an 
' intermediate,' 

The tibial sector — tibialis antieus (Fig. 15, T. a.\ — i» in- 
serted along nearly the whole of the fore part of tlio l.ibia. \t* 
more superficial fibres extend over the ankle, and aru inscrtod 
into the dorsal surface of the proximal tarsal bone im llu< tibial 
side. 

The deeper fibres of the intermediate aactor—extenMr loniTiw 
digilorum {Fig. 1.5, K d.)— are united to and insiirtt^id with tliow 
of the preceding into the tibia. Tlio more aiiporlioial ]X)ttioii 
divides over the ankle into five broail tendons which roadi tlio 
terminal phalanges of the five digits, and aond down tlijtaob> 
ments from their deeper surface to the proximal phalangOH. 
Moreover at each notch between the divisions into the tivo ton- 
dons a process passes into the intorvul botwoon thu aubjaoiint 
metacarpals, and bifurcating extends a short distance along 
their contiguous sides and is inserted into them, so that trncUou 
of the mosclo has the effect of approximating tho <UgitJi. 

A delicate detachment (Fig. 15, E. (f.) from tho fibular dido 
of the muscle in close apposition to a similar dvUiulimont 
from the fibular sector, forming a pcroncus Urtviis, iH iuMurtud 
into the proximal tarsal bone on the fibular side. 

The outer or fibular sector — peroneiis — is inserted into tho 
fibula in nearly its whole length, with tliQ exooptioii of tlio 
slip just mentioned, which contributes to fonn the peronem ter- 
tius. This muscle is therefore, in the Ci'yptobranoh, <lei"ivod 
from both the peroneua and the extensor digibtrvm. Somo few 
of the fibres of the peroneus, it should bo addod, extend over 
the end of the fibula, and are continuoua with tho fibres of the 
abductor minimi digiti. 

The DEEP STRATUM exists as a separate layer only at the 
lower part of the leg and on the foot. It consints of two parts. 

(1) Supinator pedis (Fig. 15, 8. p,), a imrrow band which 
arises from the dorsal surface of the lower end of the fibula, and 
crosses the ankle and tarsus obliquely to the base of tho tibial 
side of the metatarsal bone of digit ii. (Digit I. is absent in the 
hind limb.) 
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(2) Extensor hrevis diffitortim arises from the doraal 
of the tarsus, more particularly on the fibular aide, and 
serted into the under surface of tbe extensor tendons as they 
pass over the digits. A slip detaches itself from the tibial side 
of this muBcle and joins the Bupinator pedis. 

Interoesei metacarpales occupy the proxima] parts of the 
intervals between the metacarpak, passing nearly transversely 
between the adjacent sides of the several bonea. Their free 
edges are defined and curved or semilunar, the fibres descending 
a little along the sides of the metacarpals, but they do not reach 
the phalangea 



MUSCLES OF THE FORE LIMB. 



The fibro-cellular or fascial tissue which covers the di 
muscles and extends upon the ventral muscles and upon the 
head is thicker over the dorsal muscles than elsewhere, and is 
especially thick near tbe head. It here furnishes attachment or 
origin to muscles passing upon the scapula and the throat. 

There are four muscular sheets thus arising placed beneath 
one another and distinct from each other. The most superiicial 
(subcutaneus colli. Fig. 5, S. c. C), the thinnest and least defined, 
is a cutaneous muscle the representative of the panniculus car- 
710SU8 and the platysma myoides. Behind, it reaches as far as 
the latissimuB dorei. Anteriorly and ventrally it meets its 
fellow in the middle line, and is attached along the inner side 
of the edge of the lower jaw. Near the angle of the jaw its 
deeper surface is joined by the fibres of the myo-hyoid radiat- 
ing above it. Under the siiiicutaneus colli is the depressor maw- 
dilndcs and then the constrictor faucium. 

The deepest is the trapeziits (Fig. 6, Tr.), which arises 
from the fascia covering the dorsal muscle opposite the sca- 
pula and as far forward as the skull, also from the occipital bone 
above the insertion of the dorsal muscle, and round the side of 
tfeit insertion from the lateral part of the occipital. This last 
part of its origin is very deep, reaching with the lateral septum 
to tbe base of tbe skull, and probably represents the cervico- 
humeral of certain mammals. The fibres converge to be in- 
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Berted into the anterior edge of the scapula, tlie upper edge 
f the precoracoid, and the retiring angle between the scapula 
1 the precoracoid, 

Levator scapuiw (Fig. 6, L. sc.) la a long narrow muscle 
wising by a delicate tendon from the base of the skull close to 
the insertion of the subvertebral rectus, indeed looking like a 
rilerivation from it, and inserted into the middle of the outer 
Surface of the suprascapula above the origin erf the doraalis 
BcapultB. 

It arises from the ekull in this animal and the other TJrodelans 
probably, because of the proximity of the scapula to the head. It 
IB a very definite muBcle in tbem, and attacbed only to and near 
_'} of the Hcapula, In SaurianH, where the clavicle reaches 
this angle, the muscle creeps upon it forming a levator claviculcB ; 
and rudiments of the same are sometimes met with ia Man and 
other mammalB. 

Serratii^ magnus {Fig. 4, 8.) arises by two bundles from the 
fore parts of the ends of the second and third ribs, the two fore- 
Inost origins of the external oblique being from the hinder parts 
o£ the ends of those ribs. It is inserted into the under surface 
of the upper and also of the anterior part of the supra^scapula. 

The omo-hyoid (Fig. 5, 0. h.) passes from the anterior edge of 
the scapula beneath the trapezius to the side of the ventral 
tauscle advancing forwards to the hyoid, with which it is 
blended'. 

These are the four muscles which pass from the trunk to the 
scapula. 

The muscles of the fore limb, like those of the hind limb, 
may be classed as flexor or 'palmar,' and estensor or 'dorsal;' 
^d, after the manner of the hind limb, of those which pass 
from the shoulder-girdle to the limb, the palmar muscles take 
their origin from the coracoids, or subglenoid part of the girdle, 
i the dorsal muscles arise from the scapular or supraglenoid 

; of the girdle. Here, however, as in the hind limb, the 
muscles are not bound within rigid barriers, functional or terri- 
torial, but may be found to stray or glide more or less across their 

' In Menobraueii the long prBooracoid cartilagB lies opon the omo-li^oid, and 
this mnBole as it paBsea back beneath it dividea into two, one portion going over 
tlie anteriai, and the other over the posterior, edge of tbu base of the preaoiacoid 
to its outer Batfaae, where they ere inserted. 
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firoDtier lines into other districts, and sometimes pass from an 
extensor to a flexor o£Gce. ^^H 

On the Paluab Aspect op the Gikdle and Abu. ^^| 

The pectoral (Fig. 5, P.) is derived almost entirely from 
the superficial stratum of the obliquo-rectua of the abdomen, 
and is coutinuoua with it. Where the fibres diverge from 
the trunk-muscle and take their independent course over the 
coracoid and to the humerus, they lose the tendinous inscrip- 
tions, i.6. in the last four inches of their course. A few fibres 
are derived from the sternum; and as the muscle passes over 
the hinder part of the cora,coid it acquires some addition from 
muscular fibres which arise from the coracoid. It is inserted 
into the radial edge of the radial tubercle near the upper end of 
the humerus, none of the fibres extending beyond this tubercle. 
Its anterior edge is continuous with fascial tissue superficial to 
the precoracoid and extending over the neck'. 

The coracoid and precoracoid cartilages in this animal are 
very large and form a considerable part of the glenoid cup ; and 
the muscles arising from them are numerous, almost surround 
the bead of humerus, and are difficult of interpretation. They 
arise chiefly from the outer surface or the edge, and are as 
follows. 

1, A broad thin muscle, arising from the outer surface of 
the sternal or epicoracoid edge of the coracoid superficial to the 
hiceps. It crosses the muscular fibres of the biceps superficiaJly 
and transversely and converges to be inserted into the summit 
of the upper part of the radial tubercle of the humerus, just 
above the pectoral. It may be called epicoraco-humeral (Rg. 
17)' Some of its superficial fibres are blended with those 
of the under surface of the pectoral, and it is not improbably 
the representative of the pectoralis minor of mammals. 



^ This JB tbe fascial ioyestment already spoken of (p. 2} aa coveritig the 
body. ScTitnidt, Ooddard, and. van der Hoevon, speak of Uie oonneotion of the 
pectoral nith tbe Btemom and coracoid, but do not mention its relation to the 
eztemal oblique, or tu the fascial tiSBue. 

' It ootreBponda, I think, with that desoiibed under thia nanie ia the 
Bohidna, bj MiTart. Tram. Linn. Sue. xxy. 39S. 



Pi-ecoraco-hrachiaX (Fig. 17, P. c. b.), arises from the whole 
of the outer aurfiice of the precoracoid cartilage, with the excep- 
tion of the margiDal part. It lies Iq the same plane with the 
epicoraco-kumeral, indeed is almost continuous with it, and is 
inserted, in close connection with it and with the pectoral, into 
tVie radial side of the uppermost part of the radial tubercle of 
the humerus'. 

3. Coraco-hrachialis longus (Figs. 17 and IS, C. b. I.) is the 
largest of the muscles arising from the coracoid. It arises from 
the hinder edge of the coracoid and divides into two portions. 
Of these, the .larger and inner or lower division is inserted into 
the ulnar edge of the humerus for a quarter of an inch above 
the internal condyle : the other division, being nearly as large, 
is partly inserted into the side of the long tendon of the biceps, 
while a bundle of its fibres is continued on over the elbow, 
and is inserted into the ulna near the joint. 

This laat-deacribed division must represent tlie short or crracoid 
origin of the biceps in Man. There is no trace of it in Menobranoh 
Axolotl or Newt The muscle in them though large i 
the humei-UH in " " 



■i. Coraco-hrachialis hretns (Fig. 17. C. b. hr.) arises from 
the coracoid do.se to the shoulder-joint, between the preceding 
muscle and the joint, and also from the external surface of the 
hinder part of the coracoid near the joint. It passes beneath 
the biceps to the ulnar side of the humerus near the shoulder- 
joint, and to the base of the ulnar side of the radial tubercle of 
the humerus beneath the cwaco-brachialis superficialis. It cor- 
responds with the ordinary mammalian coraco-bracbial. 

The median nerve pasaes between these last two ; while the ulnar 
vessel, and in animals where it is [ircBent the uluar nerve also, oon- 
tinueH its course behind both. 



' This mnacle is csUed miiclaviue by Milart, id hia deHDription of Meuopoma 
and MenoLranch, Prac. Ziiot. Soe. 18C!), pp. 265 and 460, thongh be rewirilB it 
a.B the same as tiiat named by him tpiforaca-bumrral in the EahidnB. The re- 
latione of the maecle to the mamtnalian subi^laHJUi clo not appear to he fltiffi- 
oiantly clear to indaee ine to follow in the application of that name to it ; and it 
sctses from the ptecotaeoid rather than from the cpicorocoid part ot the girille. 
In Menobranuh it is inserted into the eommit of the radial tuherale, aud its 
under Burface is blended with the sapra-scapular which makes its appearance iu 
that aoim^ thoagh quite abaent iu Cryptobranch. 

3 
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B. Coraco-brachiali's quartus (nubxcapularis) arises from the 
margin of the coracoid and also of tlie Rcapula forming the 
inner edge of the glenoiJ cup, extending from the origin of the 
coraco-brachiaUs brevCs to and over that of the triceps and also 
a very short distance upon the adjacent inner surface of the 
scapula. It separates the origin of the coraco-otecranalis from 
the capsule and from the origin of the triceps. The latter 
expands somewhat into the capsule, and so separates this muscle 
hehind from the capsule. With that exception it is in imme- 
diate contact with the capsule which is thin nuder it. It is 
inserted into the upper part of the humerus behind the pre- 
ceding, that is, just behind the ulnar edge between the coraco- 
brachialis brevls and the inner or third origin of the triceps. 
Bideed some of its fibres are continous with the former of those 
muscles in front, and with the latter behind. 

This maacle spreading itself to a greater extent upon the internal 
Fntrfaoe oftlie Bcaiiulu in some auiuialH becomes the siib!<capu1ar. It 
is called Bobacapiilar by Mivurt in Meiiojtonia anil Menolmmcii, In 
the latter aiiimiil its extension upon the inner aurfn^M! of the scapnlft 
is lather more decided than in Cryptobranch. 

6. Coraco-olecranalis arises, by a tendinous band, from the 
edge of the coracoid, near the joint, internal to the middle of 
the preceding muscle, which separates it from the joint. It 
soon becomes muscular, descends the ulnar side of the arm dor- 
sally, joins the triceps and is inserted with it into tlie inner sidfl 
of the olecranon, 

This coracoid accession to the Iric.pn is common in Keptilea u 
well as in UrodeUns, It i-esulta fiom the large relative size of the oo»- 
coid, and reminds us of the accesision which the quadncepa extensor 
cruria in these animnk receives in the form of what I have called in- 
ternal rectiM from the inner side of the front of the hip-joint. Only 
in consequence of the difference in the rotation of the two limbs, the 
extensor of the forearm being directed backwards, gains its occeasion 
from the back of the shoulder-girdle, while the extensor of the leg being 
turned forwards gains its aocessioQ from the front of the pelvic girdle. 

The coraco-olecraneUis ia also an example of the deviation of a 
member of the flexor aeries to an exteuaur function : just as tlu 
Hcep* Jlexor cruris is an instance of the deviation of a member of the 
extenaor aeries to the flexor function, the office in each instance being 
determined by the position and attachment. 



7. Coraco-radialis, < 



s (Fig. 17, B.), arises from 1 
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external surface of the coracoid, between the epicoraco-brachial 
(pe€t minor) and the short coraco-brachial, as a fan-shaped 
muscle, the fibres of which pass across the short coraco-brachial 
and soon converge into a long tendon, which runs down beneath 
the pectoral. Having passed the pectoral it receives the fibres 
of the long coraco-brachial, passes over the elbow-joint, and is 
inserted iiito the palmar surface of the upper end of the radius 
close to the joint. It is supplied by the nerve which perfo- 
rates the scapula and which supplies also the superficial coraco- 
brachial 

I find the biceps corresponding with the above and distinct from 
the hrachialis anticua in Menobrancb, Newt, and Axolotl. In the 
Newt the long thin tendon is more closely related to the brachialis 
cmticuSy but does not seem to derive muscular fibres from it. Aa 
above mentioned, it does not in any of these animals derive fibres 
from the coraco-hrachiaMs longue. 

The Brachialis anticus arises from the radial side of the 
radial tubercle of the humerus, close, but on the Opposite side 
of the tubercle, to the insertion of the pectoral, and beneath the 
insertion of the dorsalis scapulas^. It passes along the shaft of 
the humerus, deriving no fibres from it, passes over the elboW 
superficial to the biceps tendon, and is inserted about equally 
into the radius and ulna. Its foremost fibres are inserted into 
the ulnar side of the radius at a short distance from the joint, 
nearly in the situation corresponding with the middle of the 
insertion of the supinator longiis in ourselves. Its hinder half, 
passing between this radial insertion and the insertion of the 
hicepe^ is attached to the adjacent palmar surface of the ulna. 



On the Dorsal Aspect of the Girdle and Arm. 

The trapezius already described, (p. 30). 

Latissimus dorsi arises from the fascial tissue over the dor- 
sal muscle, extending, forwards, nearly to the head, overlying the 
hinder part of the trapezius and, backwards, half way to the 
pelvis. It is a thin muscle and its edge is not very defined in 

^ I may observe that neither in this nor in the hind limb is the surface for 
Attachment of muscles increased by intermuscular septa ezten^ng from the 
sides of the humerus and femur. 

3—2 
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front or behind The fibres converge and are blended with the 
upper part of the scapular origin of the triceps. Through- the 
medium of it some are connected with the hinder margin of the 
scapula near the glenoid cavity ; but it has no direct attach- 
ment to the scapula, and we cannot trace any of its fibres to the 
humerus. 

In these animals, in Keptiles and Birds, the lat, d. overlaps the 
trapeziua; the reverse being the case in mammals. 

Doraalis scapuke (Fig. 17, D. s.) arises from the outer ex- 
panded surface of the supra-scapula. It is a long trumpet- 
shaped muscle, and is inserted into the radial side of the radial 
tubercle of the humerus beneath the insertion of the pre- 
coraco-brachial 

This is in Cryptobranch the only muscle, with the exception of 
the few fibres of the s^ibscajmlaris above mentioned, passing from the 
scapula to the humerus. In Menobranch there is in addition a 
muscle, blended with the deeper part of the precoraco-brachial, which 
represents the suprorscapular. The doraalis scapulce must represent, 
in the main, the in/ra-sjnnatits. Its superficial part, probably, be- 
comes in other animals developed so as to contribute to the scapular 
part of the deltoid^ and its hinder part is segmented as the teres 
luinor. The clavicular part of the deltoid corresponds probably, to some 
extent, with the supei'ficial fibres of the precoraco-brachial. Thus the 
clavicular and 8ca})ular parts of the deltoid come into relation with 
the trapezius^ which is, in Urodelans, inserted into both precoracoid 
and scapula. They overlie the supra- and infraspinatus and teres 
minor muscles, and have insertion corresponding with that of the pre- 
coraco-bracJiial and dorsalis scapulce. The two parts are not uncom- 
monly separate. 

The few fibres of the subscapularis constitute the only appearance 
of muscle upon the whole of the large extent of the concave under 
surface of the coracoids and scapula, so that the surface is free to play 
upon the convex outer surface of the ventral muscle on which it lies. 

Triceps arises by a tendon from the posterior edge of the 
scapula, immediately behind the joint and in close connection 
with the capsule, which indeed it strengthens by expanding 
upon it. It soon becomes muscular and is joined by the 
latissimus dorsi, A second head arises from the radial side of 
the humerus at the base of the tubercle, and a third from the 
hinder and ulnar aspect of the humerus. These all unite; and 
the muscle is inserted into the olecranon, being joined by the 
coracO'olecranalis, 



r 
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Palmar Muscles of Fdreaum akd Hand', 
On tlie palmar aspect of the forearm the muscles form, as on 
tlie plantar aspect of the leg, a pronato-flexor mass, which is 
partially divided into two strata. 

The SUPERFICIAL STRATUM (Fig. 18) 18 in three sectors. A 
radial sector representing the Pronator teres and the Flexor 
carpi radialis, large and thick, passes from the anterior or pal- 
mar part of the ulnar condyle, commencing close to the joint 
and extending a hltle way up the humerus above the condyle, 
crosses the forearm obliquely, and ia inserted into an oblique 
line on the radius, which passes across its palmar surface from 
the ulnar to the radial edge, and into the radial edge as far as 
the wrist, also into the radial side of the two radial cartilages 
of the wrist. The upper edge of its insertion is immediately 
below that of the brachialis antioas. The deepest portion of 
the muscle, arising from the condyle close to the joint and pass- 
ing to the ulnar edge of the radius, that is, to the upper part 
of the oblique line just mentioned, is in close contact with the 
pronator quadratus and at its insertion is blended with it, but 
is separated from it nearer the origin by the nerve (ulnar nerve) 
passing from the median nerve to the ulnar side of the forearm. 
This deepest portion of the muscle, which obviously corresponds 
-with the ulnar origin of the pronator teres in man, is slightly 
separated from the rest hy the branch of the median to the 
Jiexor digitorum aubliinis* (see Fig. 18). 

Flenvr digitorum sublimis (Fig. 18, Fl. d. s.) forms the middle 
sector. It arises from the inner part of the ulnar condyle of the 
humerus, covering the preceding sector at this part It soon lies 
on the same plane with it, occupies the middle of the forearm 
and receives an a<!cessiou in the form of a portion arising by a 
flat tendon from the middle of the ulna (Fig. 19, FL d. s.) on 
the radial side of the flexor carpi ulnaris. ITie fibres of this 
portion join the under surfiice of the ulnar side of the general 

' I apply the tetm 'hand' to tlio diatal Bcgment of the fore limb simply 
for the convenieBoe of distiiigitisliiijg it from, the ilietul segmcut of the hliid 
limb. 

' In the Seine this portion, similarly relateii to the neire and arieing from 
the condyle faeaeath the rest of the mnscle, is quite eeparate in ite whole length, 
lurming a yroJiaior intcnntdiut, uiid, serially, ootreBpondiag predaely with the 
jiopjiietu in ooraelyeB. 



38 THE CBYFTOBRANCH. 

mass. It terminates over the carpus in a broad tendon, which 
is joined by a portion of the deep stratum, and divides into 
four tendons to the four* terminal phalanges. The disposition 
of the tendons corresponds almost precisely with that of its 
homologue in the hind limb (p. 26). Each subdivides into 
three, two lateral and a middle, the two lateral pass to the 
sides of the approximated ends of the metacarpal and the 
proximal phalanx, while the middle portion passes on to the 
second or terminal phalanx. In digit IV., which has three 
phalanges, the middle portion again subdivides into two, of 
which the deeper is attached to the base of the second phalanx, 
while the superficial runs on to the terminal phalanx. 

Flexor carpi lUnaria (Fig. 18, Fl. c. u,) arises from the inner 
condyle in conjunction with the flexor digitorum, and is inserted 
along the lower two-thirds of the ulna and into the proximal 
ulnar carpal bone ; and some of its fibres are continued into 
the abductor minimi digiti which extends along the side of the 
metacarpus to the ulnar side of digit V. 

The DEEP STRATUM arises from the plantar surface of the 
ulna commencing a little below the elbow-joint, also from the 
cartilages forming the middle or radial part of the carpus, but 
not those quite on the radial side. The fibres pass partly into 
the under surface of the radial part of the flexor avhlimis digi- 
torum and, partly, to the metacarpal and to the distal carpal 
bone on the radial side, also to the ulnar edge of the radius. 

More accurately described the arrangement of the compo- 
nents of this stratum is as follows in three parts — Ftcynxitor 
radii quadratus, Pronator maniia, and Flexor profundus digi- 
torum. 

1. Pronator radii quadratus (Fig. 18, Pr. q,) arises from 
the upper part of the palmar surface of the ulna near the radial 
edge, and is inserted along the ulnar edge of the radius, its 
uppermost fibres blending at their insertion with the deepest 
fibres of the superficial layer {pronator teres). The upper fibres 
have some obliquity downwards from the ulna to the radius, 
the lower fibres are more transverse, and rather behind the 
upper. 

^ Of the four digits in this limb digit iv. only has three phalanges, the 
remaing digits ii. m. and v. having each but two phalanges. 
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The position of t\\e muscle on tbe same level withthenext portiou 
f the deeji kver iadtcut«s, as dues the pasBiige of the lurge branch of 
the mediaa behind it, that it is a segment from the deep stratum 
rnther than a third and hinder stratum which one might at first be 
dijtpiHted to regard it, and which view the position of ilx correspond- 
ent in tlie hiud limb rather favours. By tlie connection of tbe 
muscle with the lower part of the jironaloT lerea a ooiitiuuity between 
the two muaclea and between the two strata is established above. It is 
not so large, does not descend so low aH its correspondent in the hind 
limb, and it is not placed behind the plane of the deep Uexor stra- 
tum as the pronator tibuE is in that limb. The difference in the la.it 
particular is caused by the greater size of the pronator tib'uf- as well 
of the deep flexor stratum in the hind limb, so ttiat the one cumes 
rerlie the other. 

2. The largest portion of the deep stratum, which I will 

rcall 'pronator mands' (Figs. 18 and 19, Fr. m.), arises from the 

iwdial Bide of the palmar surface of the ulna, beneath the pre- 

seding, and from the middle carpal cartilagea. Its superficial 

Kbres run into the radial part of the under surface of the flexor 

Wublimin, just as the fibres from the ulnar origin of that 

touscle run into the ulnar part of its under surface. Its deeper 

nbres are inserted into the distal radial carpal bono and the 

Else of the metacarpal of II, and IIL 

The flexor profundus digitorum. (Figs. 18 and 19) is a 
[at band arising from the upper part of the palmar surface of 
[he ulna between the jironaior quadratus and the flexor carpi 
mlnaria. Like the corresponding band in the bind limb, it is 
jompletely segmented from the other muscles, and descends 
Fvertically. It passes deep, is connected with the distal carpal 
fsirtilage near tte base of digit iv. detaching some fibres to the 
cartilage, and acquiring some from it; indeed tlie cartilage pro- 
jects up through the muscle. The muscle now spreads out 
f fen-like, and sends a division to each of the four digits. Each 
Pidivision is inserted chiefly into the base of the proximal phalanx, 
rand a lateral detachment passes to one or both sides of the 
metacarpal. The division which passes to digit II. encounters 
another distal carpal cartilage, whicb also projects up through 
it, some of the muscular fibres passing to the cartilage and some 
ing from it. This tntmpet-Uke muscle does not, as in the 
inder limb to so great an extent, curl beneath the level of 
3ie pronator portion of the sti'atum (the pronator maniis), 
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because that portioa is in the fore limb smaller, not arising 
from the ulnar part of the cBtpus; and the trumpet-like part of 
the flexor profundus diffitorum is more on the same level with 
it, and lies on itfi ulnar and distal sidea. Still the portion to 
digits II. and III. does, as in the hind limb, curl beneath the 
superficial fibres of the pronator man6s which pass into the 
under surface of the _/?cxor siiblimis going to those digits. 

The short muscles resemble those in the hind limb {p. 28), 

Carpo-metacarpales pass from the distal row of the carpals, 
each to the sides and middle part of its metacarpal. The 
middle are ahortt-r than the lateral fibres, to give space for the 

Metacarpo-phalangei which pass from the middle of the 
palmar surface of the metacarpals to the bases of the proximal 
phalanges. 

Pkalanffem is present only in digit IV. passing from the 
proximal to the second phalanx. 

I DoESAL Muscles of Forearm and Foot. ^^M 

On the dorsal aspect of the forearm and hand the muscles 
form a ' supinato- ex tensor' mass, corresponding, serially, with 
the 'aupinato-extensor' mass in the leg and foot, and, antago- 
nistically, with the ' pronato-flexor' mass in the leg and foot, 
and in the forearm and hand. Like those, they are partially 
divisible into a superficial and a deep stratum. 

The SUPERFICIAL STRATUM arising from the dorsal surface of 
the radial condyle and the adjacent part of the humerus, prepon- 
derates over the deep stratum more than is the case on the 
palmar aspect. It is in three sectors, a 'radial,' an 'ulnar,' and 
an 'intermediate.' 

The radial sector representing the aupiruitor loiigua and 
brevis and the extensores carpi radiales is the largest. It arises 
from nearly the whole of the part of the humerus mentioned, 
and is inserted into the whole of the dorsal surface of the radius, 
A portion of its fore part extends over the wrist-joint and car- 
pus, and is inserted into the ulnar side of the base of met. n. 
representing the extensor carpi radialis longior'' {Fig. 17, Mxt. 

n. to the radial carpal bano, but not to the meta- 
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l*".). The upper and deep part, which might be regarded as ap- 
pertaiDiog to tlie deep stratum, represents the supinator breeia 
and the part lying between tiiese two. and inserted into the 
radius nearer the wrist, represents the supiiiatar radii hngua 
(Fig. 17). 

The middle sector (extmaor diffitoriim BtMimis) arises from 
the humerus, superficially to the radial sector. Passing down 
the forearm and over the carpus, and receiving upon its under 
surface fibres from the extensor diijitorum breins, it divides to the 
four di^Es, passing to the terminal phalanges'. 

The ulnar sector {exlensor carpi ulnaris) arises on 'the ulnar 
side of the other sectors, is inserted into nearly the whole of the 
shaft of the ulna, and a portion runs on to the ulnar side of the 
carpus, ' 

The greater proportion of the fibres therefore pass from the 
humerus to the ulna instead of, as in most higher animala, t'lom the 
nina to the carpus. A similar deviation from the diaposition in 
higher auimala also is presented to a still greater extent by the corre^ 
spondicg Btratum in the hind limb, the fibres of which pass largely 
fi'om the femur to the tibia and fibula, instead of aa in Man all 
passing from the leg to the toot. 

The DEEP STRATUM is absent from the upper region of the 
forearm, except the part of it blended with and forming the 
deeper portion of the radial sector just described as represent- 
ing the supinator brevis. 

The uppermost part of the deep stratum, with that excep- 
tion, arises from the dorsal surface of the lower end of the ulna, 
and crossing over the back of the radius and the carpus and 
the ej:te7i3or carpi radialis, is inserted into the radial side of 
the base of met. il. It represents the extenaoi' poll, primus. 
It may be best called ' Supinator mttnils' (Fig. 17, Sup. m). 

This ia a better term than that of 'rotator carpi' which 1 applied 
to the same nmacle {Juiiifial of Anat. iv. 48). It ia one of the most 
constant muscles in the forearm, is the serial homologue of the muscle 
which I have called supinator pfdis (p. 29), and, lite it, is in the same 
plane with ami in a higher level than the extensor brevis and often 
connected with it. 

> In Menobranph and in Saurians it stops. lile its homologue in the hind 
limb of thoee animalB and of AI, at the motaearpuB, beiiig JOBerted there in three 
portionB ; and Hnuill maBcleB ariaing from the nietnuarpiJa, nlosa to ita inHertiona, 
BODBtUate the only extseBors of the dieits, tmd paEs to the lenmnBl phaUngea. 
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The extensor digitorum brevis or profundus is a broad thia 
muscle ariaing from the proximal row of carpal bones, and join- 
ing the under surface of the extensor digitorum sublimis just 
above its division. It is connected with the preceding by a 
slip from the lower end of the ulna, which passes with it to the 
under surface of the ulnar part of the extensor diffitorutn subltMia. 

Interossei are directed between the metacarpals descendiog 
rather lower on the ulnar than on the radial sides of the sovenil 
bones. 

The aimilaritj in the disposition of the muscles in the middle and 
dixtal Hegnfenta of the fore and hind limb is very closely in accordance 
with the Himilarity in the general structure and fanctions of the limbs. 
In each thej constitute a 'pronato-fiexor' mass u|ion the palmar or 
plantar aspect, and a 'supinsto- extensor' massugwn the dorsal aspeet; 
and the segmentation of these masi'es in much alike in each. 

EHpecially in tliis so in the eaiie of the supinato- extensor man, 
of which the division into two strata is equally distinct in each linA, 
and the Buperftaial ttraium sJ^sing from the coudylc of the femur <w 
humerus on tlie 'tibial' or 'radisl' side, is in three parts, of which the 
middle passes to the digits, while the laterals are attached to tha 
hones of the leg and forearm, and run on to the tarsus and carpus. 
The deep stratum in each linih is coRii>osed of a supinator of the foot 
or hand continuoua with a short extensor of the digits. 

Id the pronato- flexor mass there is rather more difference in 
the two limbs, which h referable chiefly to the fact that segmentation 
is somewhat more advanced in the fore limb. In it the superjicial 
stratum is more separate from the deep, though the two are atill 
blended above and below; a.nd the BU]M!i-ficiHl stratum ]iresenta the 
three sectors — ^'radial,' 'ulnar' and 'intermediate' — which is not the 
case in the hind Umb, where the muacular force is concentrated 
chiefly upon the flexion of the distal parts, and is less expended on 
the pronation of the tibia. This stratum moi'eover in the hind limb 
receives an accession from the tail and from the pelvis. With that 
exception the origin in the two limbs is alike— from the fibular con- 
dyle of the femur, and the fibula in the one, and from the ulnar 
condyle of the humerus, and the ulna in the other. The deep strata 
in the two correspond with an exactness which is scarcely modified 
by the diSei-ence in the number of the digits, each consisting, after 
the pattern of the dorsal antagonistic stratum, of a pronator of the 
foot or l^and continuous with a deep flexor of the digits. 

Tliere is, however, this difference between tlie antagonistic deep 
strata, viz. that a distinct vertical hand or strip ia in both limbs 
segmented from the whole length of tlie jjronator portion, and joined 
more or less completely to the short flexors constituting that which 
I have called the deep flexor of tiie digits; whereas, in the doi-sal 
aspect, the short or deep extensor is connected only with the lower 
edge of the supinator. 
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MUSCLES OF THE HEAD. (Figs. 5 and 20.) 

I have already (p. 30) described the suhcutaneus colli. 
Beneath it is the depressor mandibukE, presently to be noticed. 
Next lies the constrictor fauduTn, which arisea from the fascial 
tissue between the depressor mandibvke and the trapezius. 
Narrow at first, it radiates out beneath the neck and the hinder 
part of the broad interval between the mandibular rami and 
meets its fellow of the opposite side at the middle line. 

The Mylo-kyoid arises from the hinder extremity of the 
comu of the hyoid and the ligament' which connects the 
hyoid comu with the suspensory apparatus of the jaw, as well 
OR from the suspensory (glenoid) cartilage where it projects 
behind between the mastoid and the pterygoid bones, but not 
from the angle of the jaw itself, being separated from it by the 
insertion of the digastric. It passes forwards and radiates 
on the deeper surface of the subcutaneous muscle, and in con- 
nection with it is inserted into the inner part of the ramus of 
the lower jaw. 

Genio-branchial, a long muscle, passes from the hinder part 
of the posterior branchial cartilage to the hinder surface of the 
lower jaw, at a little distance from the middle line. 

Branckio-hyoid, a thick muscle, arises from the hinder part 
of the posterior branchial cartilage, its origin being by tendi- 
nous fibres from the deeper surface of the cartilage and by 
numerous muscular fibres which almost entirely enclose the 
cartilf^e ; it arises also from the Iiinder part of the anterior 
branchial cartilage, and runs forwards to be inserted into the 
approximated parts of the basis and comu of the hyoid. 

Intermandihular consists of fibres passing transversely across 
the middle line from one side of the lower jaw to the other 
beneath it. 

Temporal is a large muscle arising 'bj a broad tendon from 
the frontal and parietal bones, near the middle hne of the 
skull, and by a thick portion running backwards in the groove 

^ In Uie back of that ligament there is a distmot tlioil^ BmiU piece of CEirtJ- 
loge (Btjlo-hjid) lietween tlie entremity of the comu (fiecato-hyal) ol the hyoid 
«aA die maBtoid part of the Bnapensorial cartiJage. Hjrtl foond no cartUftge 
in this ligament, though he mentions one as present in jilenopomu. 
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internal to tliL' suHpensory apparatus (tlie squamous bone and 
the ridge in the parietal upon which it abuts) to the dorsal 
spines of the three foremost vertohrse, from which it arises by 
means of a strong tendon. It forms a thick mass, bounding 
the orbit behind, and filling up the wide pterygoid fossa on the 
side of the skull, but not deriving many fibres from the bones 
there. The fibres converge to bo inserted into the upper surface 
of the lower jaw, and particularly the inner or ' surangular' part 
of it, a little in front of the articulation with skulL Some of 
the fibres arising from the pterygoid probably represent the 
external pterygoid muscle. 

Masseter, a thick muscle, arises tendinous from along the 
upper surface of the bone {'squamous,' as it appears to me), 
forming the upper part of the suspensorium, and descends to 
be inserted into the outer surface of the lower jaw, for an inch 
in front of the joint — A considerable mass of muscle arises 
from the anterior surface of the suspensorium and is inserted 
into the upper surface of the jaw between the temporal and 
the mastoid. It is partly separated from the masseter by 
areolar tissue, in which branches of the third division of the 
fifth pass outwards to the side of the head and to the lower jaw. 
Its fibres are, however, blended to some extent with those of the 
masseter and of the temporal ; and I cannot tell whether it 
should be regarded as appertaining more particularly to either, 
or to both, or as constituting a distinct pterygoid muscle. 

Digastric, a strong muscle, arises I'rom the retiring angle 
between the suspensorium and the back of the skull behind, 
near the auricular opening, and from the edges of the squamous, 
the mastoid, the parietal and esoccipital as well as the cartilage 
which they there surround. At its origin it is between the 
origin of the masseter from the squamous bone and the inser- 
tion of the dorsal muscle of the trunk into the exoccipital 
(Fig. 20). It lies on the groove of the mastoid along the back 
of the suspensorium, and is inserted into the hinder part of the 
angle of the lower jaw, just above the depressor maxillte; but 
a distinct and strong bundle of its fibres passes on tendinoos 
behind the jaw along the hinder surface of the suspensory liga- 
ment of the hyoid to the cornu of the hyoid. It is here over- 
lapped by the mylo-hyoid, or those fibres rather of it whii 
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B attached to the suspenRory lignnient of the liyoid fuid the 
ospeosory cartJJj^ of the jaw. 



:te3 of head. 



The clow connection of tbese parts — angle of jaw aud ib« aiisjicin- 
Mtrial cartilage — with the coma of the hyoid and its RuspcjiMirial 
.ligament, together with the insertion of the digtwitric into tlie angle of 
the JHw and the hyoid cornu, are interesting and imiKirbtut in rFlatiou 
to the remarkable course of the digastric to tho hyoid and to lh« 
jaw, in onrgelves. 

DepreaaoT Mandibula arises two inches behind the h(>ad 
irom the facial tisEue, Dear the middle line, heneath the stthcH' 
ttmeous colli, betwceu it and the cotistrictor faucinm, forms r 
hand about half an inch broad, the fibrta of which convorgo i«\ 
be inserted tendinous into the extremity of the jaw closo to the 
:preceding. 



THE NERVES OF THE HEAD (Fig. 20). 

The tough areolar tissue of the animal and tlie nunionms 
accompanying veins rendered the dissuctiou of tho ui'rvwt 
^fficiilt. 

For an account of the nerves in the cranial cavity, I ni«y 
refer to Figure 22 and the description of it. 

The Optic passes from the aknll by a separate foranion, 
through the orbit, to the oye. Mr Anningson, in careful dis- 
BGction of both orbits, could not discover the third, fourth, or 
«ixth nerves in the orbit. The third and fourth were howcvpr 
^und in the cranial cavity very small, and are repi'esented in 
Fig. 22. Schmidt, Goddard, and van der Hoeven statAt lliat 
the sixth is a branch from the fifth in the orbit. This we did 
Out find. 

The three divisions of the FIFTH nerve are finite distinct, 

The first, or ophth.vlmic divisiou, and the sMond, or fiUl'llA- 
ilAxiLLARY, escape from the skuU by a common hole, though 
separated by a fibrous baud. 

The OPHTHALMIC is a hu^e nerve, crosses above the optic, 

ives a supra-orbital branch, which passes to the integuments 

wve the eye, and which, on ita way, supplies nerves {ciUarif) 

B the eye. Soon after entering the orbit, the ophthalmic de- 

B a large branch which runs beneath tho eye, and at the 
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margin of the orbit joins a long branch from the third division 
of the fifth. The resultant trunk passes through an infra-or- 
bital hole, and is the infra-orbitcU nerve. Many small branches 
are given oflF by both nerves before they unite. The ophthalmic 
also, immediately after crossing the optic, gives a branch (ndsal) 

to the nose. 

The SUPRA-MAXILLAKY, or second division of the fifth, runs 
along the floor of the orbit beneath the optic nerve and divides 
into branches, which pass inwards to the nose and forwards to 
the maxilla. 

The INFRA-MAXILLABY, or third division of the fifth, emerges 
through a large hole at the front of the base of the suspensorial 
projection for the jaw, between the temporal and masseter 
muscles, and gives branches to both. Its dervtary branch runs 
outwards beneath the masseter muscle, between it and the 
muscle arising from the front of the suspensorium which it 
supplies, then dips down to the lower jaw, and enters it by 
two branches through two foramina. A branch of the infra- 
maxillary runs forwards over the temporal muscle, on the outer 
side of the eye, gives off numerous branches upon the upper 
jaw, and joining a branch of the ophthalmic, as above described, 
forms the infra-orbital. A branch passes backwards beneath 
the masseter where it comes into contact with the seventh 
nerve, communicates with it, runs . outwards with it, and turns 
forward along the outer side of the ramus of the lower jaw. 

The SEVENTH nerve emerges from the skull in the retiring 
angle between the suspensorium and the occiput, and divides 
into two chief branches. One of these pierces the digastric 
muscle, supplies it, the depressor mandibulse, the subcutaneus 
colli, and the constrictor faucium. The other chief branch 
passes beneath the digastric upon the suspensorium and along 
it, communicates with the branch of the fifth which has come 
beneath the masseter to this point, passes over the ramus of 
the lower jaw, and runs along beneath it supplying the mylo- 
hyoid and the subcutaneus colli, and reaching the interman- 
dibular muscle. A branch also passes along the side of the 
lower jaw in company with the branch of the third division of 
the fifth. 

The Vagus on its first appearance in the neck is large, and 
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mm ed lately gives off branches to the hranchio-hyoid muscle 
md probably- to the other branchial muscles (though these were 
2iot made out), small branches to the digastric and depressor 
mdibulw, the constrictor faucium, and a large branch to the 
trapezius, also a long lateral nerve, which runa backwards 
along the lateral soptum, in company with the lateral vessels, 
continuing ita course to the tail without, apparently, giving off 

I^y branches. Having arrived at the tail, it gives off branches 
knd communicates with the other nerves. 
[ The branclieH above mentioned oorresjiond with branches in o«r- 
pelves from tlie 7th and 9th, and with the spinal acceaaory. 
^ The office of the lateral nerve ia probably to harmonize and 
produce sinmltaneoua action of the several segments of the lateral 
mnacla It differs in the Cryptobranch from the same nerve iu the 
yi'ih in that ita distributioa is limited to the lateral mnacle of the 
tail, which indicates that the aimnltaneous jiowerful contraction of 
the parts of the latenil muscle in this animal are confined to or take 
H chiefly in the tail. 



THE SPINAL NERVES. 

The several spinal nerves, emerging through the neural 
Ibramina behind the transverse vertebral processes, cross 
f above (dorsally, with regard to) the deep lateral vessels 
I Irhich traverse the holes in the roots of the transverse pro- 
I cessea, and lie above the lateral septum. They supply the 
I aeveral segments of the trunk -muscles, taking their course 
whind the respective fibrous septa or inscriptions, and in addi- 
tion send nerve-tninks to the limbs. Each nerve, immediately 
after its emergence from the vertebral foramen, above the 
lateral septum, divides into a POSTERIOR or DORSAL, and an 
ANTERIOR or VENTKAL SPINAL nerve (Fig. 21). The former 
divides into branches, which are directed upwards and outwards, 
in front and behind the articulating processes, to the dorsal 
muscles and the skin. The cuUueous branch (Fig. 21, C.) runa 
in front of the articulating processes outwards with a slight in- 
clination upwards, behind the rib and the transverse septum 
sing dorsally from it, to the skin. The muscular branches 
I into the surrounding dorsal muscle. The anterior 
NAL or VENTRAL nerves (u) pass through the lateral septum 
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SO as to come into contact with the subvertebral rectus and its 
prolongations, and take their course behind the several ribs 
•and the transverse intermuscular septa, and supply the ventral 
muscles, the skin and the limbs. 

The first cervical nerve (suboccipital) passes through a 
foramen in the atlas direct to the foremost portion of the sub- 
vertebral rectus and the adjacent dorsal muscle. The second 
cervical nerve passes to. the next portion of the subvertebral 
rectus, and a branch traversing that muscle reaches the 3rd 
nerve and so enters into the formation of the brachial plexus. 

The BRACHIAL PLEXUS (Fig. 4) is formed by branches from 
the 3rd, 4th, 5th and 6th spinal nerves, with that just men- 
tioned from the 2nd. 

The third cervical nerve, joined by the branch from the 
second, divides into four. No. 1 joins the fourth spinal nerve. 
No. 2 passes in front of the precoracoid and is lost apparently 
in the areolar tissue and skin of that region. No. 3 traverses 
the coracoid hole and supplies the coraco-brachialis superfir- 
dalis, the biceps, and perhaps the coraco-brachialis brevis. No. 4 
supplies the omo-Jiyoid, 

Its branches correspond with some of those which in man pass 
from the upper part of the cervical plexus, and form the external 
CUTANEOUS or MUSCULO-CUTAN ECUS mass; and they correspond serially 
with the OBTURATOR nerve in the hind limb. The branch to the 
onio-hyoid is to be associated with the absence of a hypoglossal nerve : 
at least we could not discover that nerve in the dissection of the 
neck or in the interior of the skull. 

The fourth spinal nerve crosses behind the origin of the ex- 
ternal oblique from the second rib, is connected with the third 
and fifth nerves by commissural trunks, and gives off scapular 
branches, which pass beneath the scapula (subscapular) also 
to the latissimus dorsi, dorsalis scapulce and precoraco-brachial 
muscles, and a cutaneous branch (circumflex) to the outer 
side of the arm. 

The nerves to the last two muscles might be designated supra-. 
SCAPULAR because they supply the muscles {dorsalis scapvlcB and 
jyrecoraco-brachial) which must, in part any rate, answer to the 
muscles (infra- and suf^ra-spina^tus), which are, in ourselves, supplied 
by the supra-scapular nerve. It is interesting to observe the nerves 
in this animal taking a course, behind the scapula to supply the 
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' mnscleB on the dorsum of the scapula, corresponding with the course, 
• behind the ilium, which ia uauaily taken by the gltjteai. nerves in 
tlieir paaaage to the musclea on the dorsum of the ilium. 

The same nerve supplies the triceps, and perforating the long 

Land the outer heads of that muRcle descends, as the musculo- 

■WIBAL or HADiAL, between them and the humerus, then be- 

ttween the triceps and the brachialis anticus, and then between 

r'ihe latter and the extensor muaelea arising from the outer 

■ condyle. It supplies those muscles, and divides into two 

J branches (Fig. 17), of which one perforates the extensor mass 

■«f muscles, becomes superficial, and runs along the radial edge 

■"Of the forearm and the radial side of digit il. (digit i. is missing) : 

Ithe other branch crosses deeply, between the extensor mass and 

I the radius, to the back of the forearm, where it communicates 

' Tirith a posterior interosseous branch from the median and with 

tlie posterior ulnar branch of the median (the branch that is of 

the median which has descended through the triceps). It then 

descends the back of the forearm, under the extensor muscles, 

I perforates the supinator manUe, and divides, supplying the 

apposed aides of digits ii. and iii., also the apposed sides of 

jits ni. and iv. (Fig. 17). 

The course and dispoaition of thia nerve correspontls cloaely with 
those usually presented by the radial in higher animala, evpn to the 
share it takeB in aupplyiog the digits. It ia derived from the middle 
of the brachial plexus in connection with the circumflex and eubsca- 
pular, and ia distributed exclusively to the rausulea uj)on the dorsal 
aspect of the Ihub. 

The fifth spinal nerve is connected by a commissural branch 
with the fourth, and receives the greater part of the sixth, that 
merely sending off, besides, a cutaneous branch. It 
between tlie origins of the external oblique, from the 3rd 
id 4th ribs, and supplies branches to the pectoralis and coraco- 
iradiiaUs longus and probably brachialis anticus, though the 
branch was not traced to that muscle. High in ihe arm it 
Bends a long nerve (posterior ULNAE, or, better, inferioe 
IftrscuLO-SPiNAL) which, turning outwards to the back of the 
■rm, perforates the short or ulnar origin of the triceps and 
descends through the triceps to the radial side of the olecranop. 
ffhis nerve (Fig. 17) then pierces the extensor carpi ulnaris, and 
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having reached its deeper surface and commnnicatod with tbo 
radial and with the posterior interosseous from the median, 
runs along the dorsal surface of the ulna, then over the carpus, 
supplies the small muscles in that situation upon the carpus 
and metacarpna, and is distrihuted to the ulnar side of digit V. 
and the apposed sides of digits IV. and v. 

The main trunk of the fifth spinal nerve continues ita course 
as the MEDIAN on the inner side of the arm. It passes over the 
upper surface of the humeral portion of the coraco-irachialis 
longus, between it and the coraco-brachialis hreois, keeps be- 
neath the bicipital portion of the former muscle, and passes over 
the elbow between the tendon of the biceps, which is inserted 
into the radius and the portion of the coraco-brachialis longvx 
which is inserted into the ulna. At the elhow it divides into 
two trunks, an anterioe ulnar and a median, both of which 
disappear beneath the mass of flexor muscles arising from the 
inner condyle. 

The DLNAR trunk (Figs. 18 and 19) takes its course 
through the flexor mass on the forearm, between the superficial 
Btratura arising from the condyle and the ulna and the deeper 
stratum arising from the ulna and supphes both strata. One 
of its nerves passes to the jtexor dig. aubl. through the pro- 
•nator teres, or proximal part of the condyloid stratum, just as 
the median in man passes between the condyloid and the 
ulnar origin of that muscle. Its terminal branch travels down 
between the flexor auhl. dig. and the flexor prof, and, partly, 
also under cover of the flexor carpi ulnarla, supplying them in 
its course to the wrist. It runs over the carpus, supplies the 
ulnar side of dig. v., dips down between the muscles to dig. v. 
and, like the external plantar nerve in the hind limb, curls 
in beneath ^q flexor profundus dig., and passes aerosa towards 
the radial side of the limb, between that muscle and the meta- 
carpo-phaiangei, supplying the latter. At the interval, be- 
tween digits V. and iv,, it sends down a branch which supplies 
the apposed sides of those digits, and at the intervals between 
IV, and III. and between iii. and II., it communicates with the 
branches of the median which are passing to supply the 
apposed sides of IV. and ill. and iii. and II. 

The MEDIAN (Fig. 19} trunk takes a still deeper course b&- 
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Death the pronat&r quadratus, supplying it, then over tlie front 
of the carpus beneath the jlexor profundus, where it divides 
into three nerves, one supplying the muscles of the base of 
digit II. and perhaps passing on to the radial side of that digit ; 
the second supplying the apposed side of digits n. and iii,, and 
the third supplying the apposed sides of digits III. and iv. The 
second and third nerves last mentioned each receives a. twig 
from the terminal branch of the ulnar which runs across the 
metacarpal bones and muscles. 

The ciJiAit nerve always arises from the plexus iu company with the 
MEDIAN, and not uncommonly forms one trunk witb it, not separating 
from it till the forearm. In the Cryptobranoh the dorsal or poat«rior 
part of it nhows a tendency to asitociate itself in its course with the 
radial or dorsal nerve-tnink of the limb forming the inferior musculo- 
Bpiral, which corresponds in mammals to the posterior branch of the 
ulnar in the fore Itmb, and to the external saphenous iu the hind 
limb. The palmar or anterior part of the ulnar carries with it the 
muscular branclies usually given off directly from the hgdiam'; and 
the trunk of the median is continued on in a deep plane as the 
AHTEBiOB uiTEBOBSEOUS to the carpus and digits. 



Nerves to the Hind Limb. 

The nerves to the hind limb are derived from four spinal 
Kves (a, h, c, d). Of these the foremost (a) sends a branch to 
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(J) and runs downwards as the obturator nerve, pierces t 
pectineus where it is taking origin from the interior of the 
pelvis, traverses the small obturatar hole in the pelvic shield, 
and supplies the adductor muscles arising from that shield. 
Wliether it extends to the superficial stratum {gracilis, &c.) 
there situated, could not be ascertained with certainty. A 
branch from it however passes backwards to join the branch of 
the sciatic, which enters the hinder (flexor crwta) part of that 
stratum. 
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This connection with tlie sciatic ia interesting in relation to the 
fact that the correspondent of the obturatok nerve in the fore limb — 
the peifoi'ator of the coraooid or Muscutio-CUTAKEOUB — eupplicp in part 
or wholly the flexora of the fortjnriQ. 

The second nerve (S) seeds a branch to unite with the third 
and fourth (c and d) in forming the sciatic and then descends, 
over the brim of the pelvis upon the iliacus muscle, as the 
ANTBRIOH CRURAL nerve. It supphes the internal rectus, the 
iliacus and the pecttneus. A long branch from it (internal 
saphenous) takes a deep course between the pectineus and the 
femur to the tibial side of the limb, where it emerges between 
the gracilis and internal rectus and descends on the tibial side 
of the knee and leg. 

The deeper course down, the thigh than in ourselvea of the saphb- 
Houa nerve ia consequent on the extension of the pectineua down- 
wards nearly to the knee (p. 20), so that the nerve has to paaa under 
it to reach its wonted place of emergence. 

The third and fourth nerves (c and d) pass from the spinal 
column, the one in front and the other behind the level of the 
ihum, unite and are joined by a branch from the second nerve 
(J) to form the sciatic, which emerging between the ischio- 
femoral and the gluteus or pyriformis, gives off several branches 
to the surrounding muscles, dorsal and plantar — ^to the pyri- 
formis, glutei, gluteo-rectus and biceps, to the caudo-femoral, 
caudo-crural and caudo-pedal, and to the hinder part of the 
flexor cruris (semitendinostis and semimembranosus). 

It gives off also the MnscuLO- spiral or peroneal nerVe 
(Fig. 10), which descends in the thigh under cover of the biceps, 
supplying it and passing above or in front of it at the knee, 
then runs beneath the peroneus, between it and the fibula, to 
join a large branch from the antekior tibial and supply the 
peronei and the extensor digitorum longus. It descends on the 
front of the leg beneath the ext digitorum superficial to the 
extensor haUucis and on the fibular side of the extensor hrevis, 
and sends nerves to the fibnlar side of digit V. to the apposed 
aides of digits IV. and v., and ends in a nerve which joins the 
branch of the anterior tibial in the interval between digits m. 
and IT, 
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The PERosBAt or musculo-hpirai, nerve annwers to the radial or 
KPSCULO-BPIRAL of the fore limb, and not at aU to the plnar, though, 
its name might Heem to imply the contrary. The differences between 
the muBculo-spiralB in the two limbs, that ia between the peroneal 
and the radial, are depend en t, cbietty or entirely upon the difference 
in the direction of the rotation in the two limbs causing a variation 
in the direction best adapted for the nerve-course. This is probably 
the reason that the peroneal does not traverse the whole Uiicltnese 
of the guadrieepn, but only that part segmented from it which 
becomes the bicept. Indeed where the rotation of the limb is com- 
plete, as in Man, the nerve does not traverse even the iioepa, as it 
does in these lower animals, but only gets under cover of it or keeps 
along its hinder edge. For the same reason the nerves to the qwui- 
ricepg pass in front of the pelvis as aktehior crcral, whUe those to 
the triceps poas behind the shoulder-gii'dle bound up in the radial. 

The SCIATIC nerve (Fig. 10) then divides into two, which in 
the left limb pass on the two sides of the /emoro-Jibul'ir, and 
are joined by a connecting trunk beyond it, so as to encircle the 
muscle. (In the right thigh the sciatic trunk passes on the 
tibial side of the femoro-fibular and divides subsequently.) 
The outer division (extbrnal popliteal) supplies th& femoro' 
^fibular, sends a (sural) branch to the stratum of the flexor 
mass arising from the fibular condyle, passes between the 
condyloid and fibular part of the superficial stratum, descends 
between the two strata along the fibular edge of the flexor pro- 
fundus dt'gitorum (Fig. 11) between it and the origin of the 
flexor suhllmia from the fibula. It passes beneath the tarsus, 
curls over (deeper than) the flexor profundus, and then runs 
across the metatarsus as far as digit n. between the flexor-pro- 
fundua and the metatarso-phalangei. In its course it supplies 
the fibular portion of the flexor suhliviis, the whole of the deep 
flexor stratum (tibialis postictis, flexor profundus, flexor-hallucts 
and accessorius), the small muscles in the sole, the fibular side 
of digit v., the apposed aides of IV. and V. Between digits 
III. and IV. and between il, and iii. it joins branches from the 
POSTERIOR TIBIAL, and the combined nerves supply the apposed 
surfaces of these digits. 

The inner division (iNTERNAX POPLITEAL, Fig. 10) in the 
left limb pierces the caudo-femoral close to its attachment to 
the femur (in the. right limb it passes on the fibular side of this 
tendon going between it and the femoro-flbular). It gives off 
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a long branch whicli descends, gives filaments to the lower part^ 
of tlie flexor cruris {s&mitetidinosus and semimembranosus), per- 
forates it, and runs down on the tibial side of the leg and foot, 
accompanying the internal saphenpus towards, and probably 
upon, the tibial side of the hallux. The latter part of its 
course corresponds with that of the superficial branch of tbsfl 
radial nerve upon the radial edge of the forearm. The nerf 
branches from the interna! popliteal, in conjunction with branches 
from the estemai popliteal, supply both strata of the flexor 
mass. The nerve (Figs. 10 and 11) passes deeply beneath {iu 
front of) the flexor mass and the pronator tibiw or poplitma 
which it supplies, gives oS' the ANTERIOR TIBIAL, descends aa 
POSTERIOR TIBIAL behind the tarsus and metatarsus, and divides 
into two branches, which, joined by branches from the external 
popliteal, supply the intervals between digits i. and ii. and ir. 
and III.; also, probably, the deep muscles on the tibial side of 
the sole. 

The ANTERIOR TIBIAL nerve supplies the tibialis antic. 
descends over the ankle and tarsus, and divides into two nerves; 
one passes superficially to the eictensor kallucis over the tarsus 
towards, and we believed to, the interval between and the ap- 
posed sides of digits i. and ii.; the other passed beneath the 
extensor Itallucis, supplying it, and divides into nerves to the 
apposed sides of digits ii. and IIL and of in. and iv., these 
nerves being joined by the terminal branches from the peroneal. 

The aimilarity in the course and dispoaition of the external and 
IMTERNAL FOPLTTiJiL nervea and their plantar branches with the course 
and disposition of the ulnar and uediah nerve and their palmar 
branches is what might have been anticipated from the eimilarity of 
the muaclea in the corresponding parts of the leg and forearm. 
Dorsally the supply of the tibial digits, wholly or partly, by the 
anterior tibial derivation from, the posterior tibial nerve in this 
and other animals, would scarcely have been expected from anything 
in the construction of the hind 3imb. The anterior tibial nerve is in 
the fore limb represented in Oryptobranch by the branch of the 
HEniAN passing dorsally to join the radial and inferior mnaculo-spirsl. 
The fibuiar digits are Rupplied by the jtdhci.'lo-bpieal (peroneal) 
of the sciatic and the ulnar digits by the inferior MfSCULO- spiral 
branch of the median: the only difference being that the nerves 
to the outer digits in the fore limb keep comjiany with the main 
nerves of the limb (median or median and ulnar) longer than their 
correspondents in the hind limb keep company with the sciatic. Or, 
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it might be aaid, the ucsculo-bpt&ai. in the hind limb detaching 
itself friim the main trunks cames with it the dorsal nerves ^ 
the fibular digits. In ourselves the dorsal nerve of the ulnar digib) 
— the 'iKFEKioa HUacf lo-spiral' as it may be called — keeps company 
with the ULNAR nerve to the middle of the forearm, and the dorsal 
nerves of the fibulai- digits {the external saphenous) is derived partly 
from tlie mubculo-spirai, or ferosteal, and partly from the pop- 
liteal. 

The chief diflerences irom the corresponding nerves in Man, in 
addition to those jttMt mentioned, are (1) the deepi^r position of the 
digital branches in the palm and sole beneath, iuHtead of superficial 
to, the flexor tendons. In the fore limb the branches to the ulnar 
digits are derived from the deep palmar branch of the ulkar instead 
of from a superficial branch; and those of the radial digits come from 
the INTEBOSSEOUS which (in Cryptobranch) forma the main trunk of 
the UESIAN, instead of coming off near the elbow by a branch which 
separates from the interosseous upon the flexor profuitdus, and the 
size of which causes it to be regarded as the main trunk. (2) tn the 
hind limb the external poplitbal is, in Cryptobranch, like the ulnah, 
continued to the digits; whereas in Man the course of the nerves to 
the fibular digits is not along the fibula, with the nerve which accom- 
panies the jieroneal artery, and which is the representative of the 
tiuiAB nerve, bnt with the posterior tibiai., which is the representa- 
tive of the MEDIAN, till they reach the foot, where they separate, and 
form the EXTBBNAL PLANTAK nerve. 



An interesting feature in the nerves of this animal and its allies 
as compared with those of higher animals is the simple structure of 
the BRACHIAL and crural plexuses, which may be associated with 
the imperfect segmentation and specialization of the action of the 
limb-muscles. The office of these plexuses, we may conclude, is to 
ensure that harmony and those nice balancing modifications in the 
degi'ee of action of the muscles — the opponents as well the co-opera- 
tives — upon which the adjustment and proper direction of the move- 
ments of the limbs depend. This, it may be inferred, is effected by 
such an arrangeraent of bundles in the plexuses that a certain number 
of the filaments of any nerve presiding over one muscle, ot set of 
mnscles, are distributed among the nerves destined to each of the 
other muscles or sets of muscles; so that an impression transmitted to 
one muscle or set of muaclea is in duly ordered degree communicated 
to each of the other muscles. Where, consequently, the muscles are 
numerous, the interchanging branches between the nerves requisite 
for this purpose will be numerous and form a complicated plexus; 
and where the muscles are few the plexus will be proportionately 
simpla The same object may be attained by intercommunicating 
filaments between the nerves in the distal parts of the limb, or by two 
or more passing to the same muscle. Thus the ninth and the 
cervical nerves intercommunicate before supplying the omo-kyoid in 
ourselves, while the aterno-mastoid aad trajxeitie are each supplied by 
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branches of the epinal accesaory and of the cervical neiTea passini 
aeparately into thi'va ; and the conimiinicating branches above descvibed 
between the obturator and sciatic, and between the median, radial, 
and posterior ulnar at the back of the forearm, indicate that the 
offices performed hy the proximal plexuses iu ourael' 
greater relative extent, performed by distal plexuses or commnni*, 
cations in the Crvptobranch. 

The course which the nerve-current followH, like that of the bl< 
current, ia, in each case, probably regulated or greatly modified 
convenience; and a nerve in its way to a particular musr-le taki 
usually the most direct course, and may attach itself to one Bet df\ 
ueiTes or another, according as either lies more across its path. 
Lave already alluded to the difference in rotation of the fore and bind 
limbs as a cause of difference of distribution of the nerves iu the two. 
The rotation in each limb attains its maximum in ourselves, and 
causes the divergence of the nerves in the two limbs to be greater 
than in the Cryptobraneh. For examples; the extensors of the leg 
and of the forearm are both in that animal chiefly supplied by nerves 
passing behind the respective girdles; in Man the nerves to the ex- 
tensors of the forearm pass behind the scapula, whereas those to the 
extensora of the leg pass iu front of the pelvis. — In Oryptobranch, 
the nerves to the muscles on the dorsum of the scapnla and to the 
pectoral pass behind the shoulder, and those to the muscles on the 
dorsum to the ilium and to the gracilis pass behind the hip; in Man 
the scapula being thrown as well turned more backwards, the nerves 
(pectoral and suprascapular) to the corresponding muaclefl in the fore 
limb pass in front of the shoulder, while those in the hind limb 
(obturator and glutea]) pass behind the hip. — -In Oryptobranch the 
nerves on the palmar and plantar aspects of the two limbs below the 
elbo* and knee present scarcely any difference. In Man the nerves 
to all the digits of the hind limb proceed together ia the posterior 
tibial nerve as far as the ankle; the companion of the peroneal artery, 
which ia the representative of the ulnar nerve, is a mere muscular 
branch; whereas, in the fore limb, the nei-ves to the ulnai' digits take 
their course down the forearm, in the ulnar nerve quite separate from 
the nerves to the other digits, which arc bound together in what we 
call the median nerve. These points indicate, as do the variations 
observed in this and other animus aud in man, that 
somewhat too arbitrary or too much regulated by 
instance for ua to be able to rely upon the dispoaiti 
at all sure guides to the discernment, iu difficult casi 
logical relations of muaclea and other structures. 







DESCRIPTION OF FIGURES. 

Tliey are all I'epresentationa of diHsectiona of the CryptobraQcIi 
unless it is otherwise specified. 

Fig. 1. Traaaverse spction through tail, F., fascial inveBtment 
covering the part, euHheatliiog the ventral and dareal lateral muscles 
and sending down lamiiiiB to the vertebral proceaBea. Df; dorsal 
fftt^matM in triangular space between faficial lamina on either aide 
descending to dorsal spinea and stiperficial latninit paasiug aorosa. 
y.f., and L.f., ventral and lateral fat-maaaes similarly situated. S. Lf., 
Bnpra-lateral fat-maas with poaterior Rpinal nerve curling from beneath 
it. The infra-lateral fab-mass is similarly situated. 

Fig. 2, Musclea of the left side of the tail, hinder part of 
abdomen, and doraal aspect of lefttliigh. D., dorsal muscle of tail. 
v., ventral muscle of tail. The lateral septum la seen between theae 
two. /. c, The iliac part of ventral muscle (Ilio-caudal) paasing over 
the ilium (/.) aud continued into the internal oblique (/. 0.). B. 0., 
external oblic|ne which has been partly divided and reflected up- 
wards and downwards to eupose the internal oblique and trunsverso- 
liH. E, 0'., the part of external oblique attached to the apine of the 
pubes and extending upon the hip between {Gr.) gracilis and 
(Feet.) poctineua. Tr., transversalia exposed hy reflection of ex- 
ternal obliqne and removal of part of internal oblique. Py., pyraraid- 
Alis. II., iliacus. Gl.r., gluteo-rectus. B. bicepa. R.u, rectus 
internus. T.a., tibialis anticua. Hxt.d,, extensor digitorum. P., 
peroneus. 

Fig. 3. Eight side of hinder part of abdomen, of tail and right 
liind limb abewiug the caudal muscles and the extension of the ex- 
ternal oblique into the fascial tissue on the dorsum of the thigh. 
D., doraid muscle of tail. 1. c, ilio-caudal, Cf., caudo-feraoral. 
C.cr., caudo-cniral. Iseh. c, isehio-caudaL £. 0.. external oblique 
reflected from araund the ilium to show its connection with the ilium 
(p. 13). E. CM., external oblique of the left side inserted into the 
edge and horn of the prepubic cartilage. 

Fig. 4. Interior view of the muscles on the left side of the 
under surface of the bacfe of the abdomen with the nerves of the 
bnichiftl plexus. V., V., right aides of the bodies of the vertebno 
uncovered. I. v. iu tor- vertebral subatances. S.v.P,, sub-vertebral 
rectos. J). C, depreasorea coatariim. Tr., transversalia. /. 0., in- 
ternal oblique seen in shadow through the hole cut in the transversa- 
lia. JP., Nerve lying between traiiaversalis and internal oblique. 
In the upper part of the drawing are two separate portions of the 
internal oblique which arise from the fourth and filth ribs. C, 
ooraeoid. P. C, pre-coracoid. S., aeiratus. Tr., trajieziua. i,,S'., 
. -ie^tttor scapulie. C./., conatrictor ikucium.' V., Vagun nerve. 
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0. k. N^., omo-Iiyoid nerve coming from tlie third cervical nerve. I 
6, the sixth cervical nerve, the hindmost contributor to brachi^ I 
plexus, indicated by a, dotted line where it ia covered by the tranB- I 
veraalis. It ia seen in front of the tranaversalis joining the fifth I 
cervical nerve. 

Fig. 5. Under eurface of fore-part of trunk, neck and shoulders. 
j5. 0., external oblique passing into (P.) pectoral. The right pectoral 
and external oblique have been reflected with ihe coracoida showing 
/. 0., interna! oblique attached to upper plate of (5.) sternum (p. 15) ; 
the lower plate ia exposed beneath it. Sc, scapula. C, coracoid, 
P. c., pre-eoracoid. C. b. br., coraco-brachialia brevis. C. o., coraoo- 
olecranalia. 0. A., orao-hyoid. F. c. b., precoraoo-brachial. Ep. c. 6., 
epicofaco-brachial. D.e., doraalia Bcapulie. B.H., Baai-hyoid with 
ciirtilaginoua nucleus, behind it^ middle, in the brauchlo-hyoid ligor- 
ment. CM,, cornua of the hjoid. E.G., entoglossal cartilage, 
B',B\ first brancliial arches with the topula (C.) between them, 
fi", second branohial arch. S.c.C, suboutanens colli divided and 
reflected to either side and seen passing under and attached to the 
ramus of the jaw. jtf. ff., themylo-hyoid. 7). .tf., depressor mandibnl». 
D. digastric. S. H., foremost part of internal oblique or sterno-hyoid 
passing to (C.) copula and entoglossal cart. G. b., geQio-branchiai. 
B. M., branchio-hyoid. /. M. iuter-mandibular. 

Fig. 6. Deep view of under-surface of neck with right fore-limt 
S, V. M., subvertebral rectus passing to base of skull. L. sa, lerator 
scapuls. TV., trapezius inserted between pre-comcoid and scapuls, 
I). SB., dorsalis dcapulte. S. C, suhcutaneua colli, Cr.f., conatriotor 
faucium. 1). M., depressor mandibolie. D., digastric. C, coracoid. 
P. C, pre-coracoid. 

Fig. 7. Diagrammatic representation of abdominal muscles mors 
particularly of the external {E.O.) and internal {T.O.) oblique and 
the rectus. E. 0. R., the external layer of rectus formed by tba 
fibres of the external oblique. 1. O. It., the deeper layer of rectiai" 
formed by the fibres of the internal oblique. Tr., transversalis. 

Fig. 8. Muscles of tail and left hind-limb : the latter has been 
turned up ao as to shew the plantar aurfaca D,, Dorsal, and FI, 
ventral muscles of tail aeparated by the lateral septum. /. c., ilim 
caudal. Isdi. c, Ischio-caudal. C./., can do-femoral. G. cr., caudo- 
crui'al. C. p., caudo-pedal. ^■/■, ilio-feraoral, or biceps. J''./., 
fcmoro-fibular, or short portion of biceps. 7*., pubea. Gr., gracUit. 
5(.. semitendinoaue. T.a., tibialia anticua, FL d. a., flexor digitorum 
sublimia. 

Fig. 9. Plantar aspect of left hind leg and foot. C. p., caudo- 
pedal. i'V. (., flexor tibi* (semitendinosua, i&c.). El. p., flexor mass 
of foot. Fi.d.a,, flexor digitorum sublimis divided and reflected 
upwai-ds and downwards. Pr.p., pronator pedis, or part of flexor 
mass inclined to tibial side of foot with its superficial fibres running 
into under-aurface of flexor dig. aubl. Fl. d. p., flexor digitorum pro- 
fundus. JV., nerve to Bole lying on FL dig. .dSi, abductor minimi digitL 
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Fig. 10. Muscles and nerrea on plantar aspect of left liind limb, 
/., internal surface of iliam with iibres of iuterual oblique passing 
to and from it, (^■/., caudo-fcTOoral. G. cr., caudo-crural. G. p., 
cnudo-pedal joined by portion from iaohium. Fl.c., flexor oruria. 
Gl. r,, gluteo- rectus. £. biceps. F. f., temoro-fibular. S., sciatia 
nerve passing beneath ilium and sending nerveti to above mascles. 
P., peroneal nen'e. E.P,, external popliteal. I. P., internal pop- 
liteat /**■. p., pronator pedis. /7. rf. jo., flexor digitonim profundus 



Fl. d. 3., flexor digitc 
been removed. 

Fig. 11. MuBclea and 
Fl. c, flexor cruris, a. a. 
upwards and downwards (p. ! 






, of which the lower part has 

on plantar aspect of leg and foot, 
or Bublimia, divided and reflected 
Fl. p., flexor profundus. Pr.p., 
pronator pedis. £. P. 2f,, external popliteal nerve. /. P. N., in- 
ternal popKteal nerve. 

Fig. 12. Deep muscles of sole. Fl.d.a., &btlot digitorum sub- 
limia turned up, and the lower part removed, shewing the cut edge of 
fibres which jjasBed into Fl.d.s. Fl.d.p., flexor digitorum pro- 
fundus divided, the lower part removed. Pr.p., pronator pedis 
rising at the lower part to join Fl. d. t. T. m., tarso-metatarsals, 
■M.p., nietatarao-phalangei. Pk. phalangei. Z, interosseus. Aid., 
ftbductor minimi digit i. 

Fig;. 13, Back of leg and sole of Menobranch diasected to shew 
the flexor digitorum profimdua nearly divided in two, the tarsal car- 
tilage intervening between its crural and its pedal parts. Fl. d. a., 
flexor digitorum sublimis. Pr. p., pronator pedis. 

Tig. 14. Deep dissection of plantar tispect of right hind leg 
shewing Pr. I., pronator tibite. Fl. e., flexor cruris reflected. C.p., 
caudo-pedaL Fl. d. a., flexor sublimis reflected upwards. Pr. p., pro- 
nator pedis reflected; below it is blended with flexor subl. FLd.pr., 
flexor profundus. T., lower end of tibia. The fibular and posterior 
tibial nerves are shewn, the latter passing in front of pronator 

Fig. 15. Muaoles on dorsal aspect of lefl leg and foot C, con- 
dyles of femur. /. M., interna! rectus. T. a., tibialis anticus passing 
to tarsus; T.a'. tibialis anticus inBeri«d into tibia. Gl.r., tendon 
of gluteo-rectuB passing to lower end of tibia between extensor 
digitorum and tibialis anticus; F.d., upper part of extensor digi- 
torum turned to one side. S. df., portion of extensor digitorum 
joining peroneua {P.) E. d"., extensor digitorum reflected down- 
wards. S.p., supinator pedis. Kd.br., extensor digitorum brevis. 
S. d. hr'., slip from extensor brevis to supinator ]>edia Ahd., ab- 
ductor minimi digitL 

rig. 16. View and letters similar to preceding. /., interoBseL 
Fig. 17. Muscles of left forelitub, with the radial and inferior 
musculo-spiral nerves seen in the back of the forearm. C, coracoid. 
P.(7., pre-coraooid. ^,, scapula. £p.c., epiooracoid muacle, P.c' 
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pre-coraco-bracbialis. £. biceps, detached from the scapula and turned. 
back to shew (C. b. br.) the cora.co-brachialis brevia, G. b. I., co: 
braohialiH longua. Pect, pectoral. Tr., trapezius. L.s., leystor 
pnlie. D. S., dorsalis Boapulse, Br. a., braobialis anticus. Ext. 
extensor carpi radialia. Ext. d. a., upper and lower parts of Ext. 
Bublimis, of which the greater portion has been reninved. Exit. c. «., 
extensor carpi iilnaris. Sup. I., supinator longus. Sup. br., HUpinittor 
brevis. Sup.m., supinator mauds. ExLd.br., extensor digitorum 
brevifi. 

Fig. 18, Muscles of right forelimb. C, ooracoid with {£>. c. 6.» 
epicoraco- brachial is. £., biceps. S., humerus. C. b. L, coraoo«j 
bnu^bialis lougus, with divisions to biceps, to ulna, and to condyls 
of humerus, Peet., pectoial divided and thrown outwards. £r. a., 
brachialis anticus. Fl. c. r., flexor carpi radialis. Pr. t., pronator 
teres perforated by the nerve to (Fl. d. s.) flexor digitorum sublimia, 
which has been divided and reflected upwards and downwarda, 
.f/, c t(,, flexor carpi ulnaris. Fl.d.p., flexor digitorum profiiiidua. 
Pr. q., pronator quadratua. Pr. m., pronator maufls. R. radius. 

Fig. 19, Muscles and nerves on palmar aapuct of right forearm 
and hand, Fl. d. a., flexor sublimia digitorum divided and reflected 
upwards to tlie humerus and towards the ulna and downwai-ds at its 
attachment to the digits. Fl. d.p., flexor digitorum profundus ra- 
diating to the digits with the carpal cartilages appearing through it. 
Pr. m., pronator manfla divided and reJiected. Pr. I., pronator tere«^, 
Pl. c. r., flexor carpi i-adialis. Pr. q., pronator quadratua. P ph»f[ 
Jangeus. U., ulnar nerve and branches, M., median nerya 

Fig, 20. Muscles and nerves on the upper part of the head. 
T., temporal muscle of right side; on the left side the upper part of 
the muscle has been removed leaving only the part near the inser- 
tioii. M., masseter. On the left side the upper part has been r&., 
moved (exposing the suspensorium with the dentary nerve in froafe 
and the seventh nerve behind); and the lower part has been turned' 
back to shew its insertion into the lower jaw and the dentary 
nerves passing into the jaw. On the right side a branch of the third 
division of the flfih is seen emerging from beneath the masseter and 
joining the seventh, 7a. Conjoined branch of 7tli and 5th — the sub- 
mental nen-e. In the left orbit are seen the ophthalmic nerve 
near the inner part of the orbit giving off the ciliarv nerve and the 
■ Bupramaxillary, with the optic crossing from the inner side of the 
orbit over the latter. H., hinder end of the hyoid cornu with {St.) 
lityluitl cartilage between it and the jaw. D., dorsal muscle ex- 
tending to head. 

Fig. 21 represents a piece of the side fix>ra which the later^' 
muscle {L.) baa been partly removed to shew one of the spinal nerves 
emerging from the vertebral foramen just behind the rib {R.) and 
dividing into ^terior or intei-costal or ventral (F.) and posterior 
branches. C. cutaneous nerve from the latter. The posterior 
brttDches pass in iront and behind the articulating processes to the 
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■ Sorsftl part of the lateral muscle. The anterior branch runs along 
the hinder herder of the rib. /., inscription in the dorsal muscle. 

Fig. 33. View of the brain and carehi-al nerves in aitu, the upper 
part of the Bkull uud the meninges witli the fine areolar tissue wliich 
occupied the large interval between the dura mater and the Bkull 
Laving heeo removed. 1. The olfactory nerve expanding into the 
cei-ebnil hemisphere (Schmidt, G. and V. der H. judged that there 
was a cavity in the hemisjjliere. Jn my specimen the part was too 
Boft for tjiis to be decided). The hypophysis was very large and 
occupied a distinct digital fossa on the ujjper surface of the basis 
orauii. There was also a Pineal Gland hut much smaller. 2. The 
optic nerve passing from beDealh the hemisphere. The two optic 
nerves are quite separate from one another, and do not cross, each 
mnning direct from the hemisphere to the orbit of the same side. 
3. The thii'd nerve (Tnotor oculi) paBsiog from beneath the hemi- 
Bphere. 4. The fourth nerve passing from the strand at the side of 
the thii'd ventricle. The third and fourth nerves escape throngh 
small foramina in the dura mater and apparently accompany the 
ophthalmic part of the fifth. 6. The fifth nerve passing from the 
aide of the forepart of the brain hounding the fourth ventricle ; it 
expands into the Gaeserian ganglion as it enters the dura mater, 
7. The seventh nerve passes from the side of the back of the brain 
bounding the fourth ventricle and divides into the portio dura and 
the auditory part. 8. Two nerves passing fi-om the medulla oblongata, 
meeting as they enter a common hole in the dura mater and skull, 
and forming the eighth nerve. The anterior of the two is probably 
the gloBso-pharyngeal, and the small nerve seen joining the vagus 
Jrom behind is probably the representative of the spinal-accessory. 
They are so i-egarded by Schmidt, G, and T. d. H., who also describe 
a nerve which they traced through an anterior condyloid foramen aa 
the 9th or hypoglossal nerve. We could not discover any represen- 
tative of the 9th rei've in the cranial cavity. 



The foilowiog notes of the dissection of "DKOMASTIX SPI- 
NIPES, made since the rest of these disseotiona and observations were 
in type, and inserted Iiere to fill up a blank space in the sheet, are of 
interest in reference to the remarks made in other parts of these 
pages. 

The reeCwi ahdojninia is very wide, underlying all the middle part 
of the abdomen. Anteriorly, it is continued, through the medium 
of the long hindermost costel rib, into the peetoridU. This costal 
rib (or costal and epicostal combined, for it presents in the abdominal 
atrabi more Bupei-ficialiy than the other costrat) answers to one of the 
septa, at once separating and connecting the reetw with the jjM&woSg. 
Posteriorly, the reclag is attached to the large recurved spine of the 
pubes ; and, by means of a tendinous axch or septum estending 
between the pubic spine and symphysis, it is continued into the 
gracUie. More laterally, it is connected with a tendinous arch. 
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answering to Poupart'ii ligament, between the pubic and the itiae 
spines. This tendinoua arch is, behind, continued into the 
covering the muaclea of the thigh. One of these, smay 
apparently to the aartormg, takes origin from it and passes 
over the inner Hide of the fore part of the knee. A muscle, wl 
appears to be the quadratua hnnhorwrn, is attached to the anterior i 
deeper surface of this arch'. The septa in the rectus aidominit 
very wide ; and the intervening muscular bundles extend somew 
irregularly into them, reminding us of the septa and muscular fit 
in the hinder part of the Tadpole's tail (see p. 112). Towards the 
lateral region of the abdomen the muscular fibres encroach more 
upon the septa, and finally obliterate them and, acquiring an oblique 
direction, form the obliquus extemus, -which is thus seen to 
continuous with the rectus. It covers the lateral region of 
abdomen. 

Eadiating from the pubic spine, deeper than the rectus, inwards 
and forwards, is a large thick pyrwmidalis, resembling that muscle 
in Bats and Marsupials. Its fibres meet those of the corresponding 
muscle of the opposite side, the hindmost being nearly transTerse; 
and the foremost, directed forwards and inwards, extend about one- 
third of the distance to the sternum. Laterally, it is continuoua 
■with a delicate sheet the fibres of which are directed forward* 
and inwards and constitute the internal oblique'. 

The dissection of the submaxillary region, in relation especially 
to the morphology of the diga»tncu«, is very interesting. A broad 
muscle — a hyo-mental — is continued forwards from the hyoid. It very 
soon divides. The outer portion is inserted into the side of the 
mandible, just in front of the masseter, and represents evidently the 
anterior portion of the digastrious. The inner portion is continued 
forwards to the mental part of the mandible, and represents tha 
genio-hyoid. Deeper than tliese is the genio-kyo-glogaus. The sterno- 
hytnd is easily separated into two layers. Both are connected, 
behind, with the epistemnm and clavicle in a deeper level than 
the stemo-mastoid, and, in front, with the hyoid. The superficial 
of the two layers is in the plane of the digastric and genio-hyoid, 
■which appear, therefore, to be a continuation of it, though the 
nection is broken by the hyoid taking the place of the inscriptii 
between them. 

The subcutaneous muscle of the neck {mAcutaneits colli) is in twsj 
sheets. The superficial is composed of transverse fibres (tramsvert 

* ThJB connectiaD of tbe <arf ortui and the qiiadrataa lumborum with thetendtl 
nons arcb, and so with one another, maj be associated with the I^t that tlw'' 
saTtoHiia in Oryeteropne (Jbura. of Anat. ii. 311) ertenda over the Uiacm anl 
tha quadratMs luwhantm as ittr as the riba. 

* There is no diaphragm ; but the d( 
membrane of the visceral cavity terminate 
position with the line of attachment of the 
tipper o( dorsal part ol the visceral cavity, i 

projects aa a meBeiitery to the ovidacts. Tlie hinder layer of this fold is deeply 
Btauied like the rent of the abdominal portion. The anterior layer is less deeply 
stained and, so, resembles the thoracic portir~ 






pigmentary stain of the linin g 
a a line nearly corresponding in 
mmftlinn diaphragm ; and. in the 
this line, a fold of the membrane 
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eoUi), pasfflng from the mesial dorsal to the meBial venti'al line. The 
deeper sheet is composed of oblique fibres, pasiiiDg from the dorsal 
line, me§ially and t'orwarda, and constituting a cervia-aubmaxilla/na. 
Anteriorly and superiorly, a thickening of the latter, composed of 
fibres passing from the back of the skull to the angle of the jaw, 
behind the masHeter, forms a depressor inandibulce, which is thus 
separatad fi'om the digasbrieus by the muaaeter. Anteriorly and 
inferiorly, in the submaxillary region, it, blended with the trans- 
ver»aiia colli, or superficial sheet, posses superficially to the hyoid 
and the origins of the digastric and genio-hyoid. It then sends a 
very delicate fascial or cellular sheet, superficial to the digastric, and 
ie coutinned, superficial to the genio-hyoid, to the mental part of the 
iuaiidible. But the main portion of it extends, deeper than the 
digastrie, between it and the genio-hyoid, to the inner surface of the 
mandible, along the side of which it ia implanted, above the dtgoitrie, 
BO constituting the mylo-hyoid. The digastj-io accordingly passes 
through a ring-like or oval apertnre in the subiyutaTimia colli, where 
the latter dips between the genio-hyoid and the digastric to form the 
mylo-byoid- 

A delicate muscle arises from the mastoid part of the skull 
beldnd the quadrate bone, and beneath the sterno-mastoid. It passes 
mesially and forwards, and is lost in the deeper surface of the subcii- 
t&neu* colli beneath the hyoid. This would seem to represent the 
hinder portion of the digastric". 

There ia not any direct continuity between the temporal muscle 
and the dorsal muscles of the neck. The latter, as they advance 
Ibrwai'da, divide into two planes. Those in the superficial plane are 
inserted into the hinder edge of the overarching jjoaterior hern of 
the parietal bone ; and those of the deeper plane are inserted into 
the hinder edge of the exoccipital. The temporal muscle, extending 
backwards beneath the parietal, arises from the whole of the under 
surface of its posterior horn, and so comes into close relation with 
the dorsal muscles ; but it ia covered and separated from them by 
a membranous layer. 

Fore Liub. The biceps bradiii arises in two distinct portions 
from the coracoid j one, tendinous, from near the proximal part, the 
other, muscular, more laterally from the anterior part. They 
evidently correspond with the coracoid and glenoid origins in man. 
The more lateral origin is hiventral, being at first muscular, then 
becoming tendinous where it passes under the pectoral, and being 
again muscular, lower down, before it joins the median portion. 
The brachialia anticua, which is lai'ge, arising from the front of the 
lower part of the humerus, joins the Meeps at the lower part of 

' In the Frog [Rana mojiieiis) this hinder part ol the digastric ia coDtinued 
into the hmder edge of the thick mf/lo-kyaid; and some of itK Sbies are tracealila 
iDmarda, upon the deeper anrfaae of thSit mascle, towarda the mautat port of Che 
mandible. In this ammal the thiek mylo-hyoid, which ia hmited to the mb- 
maxillaiy region, iind is free hoia the hyoid cartilage, engroBBeB the subcutanent 
colli and the hya-jitental including the lore part of the digatlric. The gentQ- 
liyoid is distinct and deeper. 




and tlie conjoined tendon ia inserted into the radiu* 
and ulna. 

The_^ea»r sviiHnU digitorum is a abort flat muacle arieing from 
the lower end of the ulna. It divides into five jwHia, one to each 
digit. Each part in, superficiaUy, continued into a sheath 'whiaL 
covers the deep flexor and the palmar aspect of the digit ; and, more 
deeply, it gives rise to the usual perforated tendons which embrace and 
nearly encircle the deep flexor tendon on their way to their insertion. 
These tendons are inserted, two in number, in digit I. into the first 
phalanx, and in digit ii. into the second phalanx. In digit tii. a aingla 
tendon passes, on the ulnar side of the deep flexor, to the ulnar wuia. 
of the second phalanx; and two tendons pass in the usual manner to 
the third phalanx. In digit iv., one tendon passes to the ulnar side 
of the second phalanx ; a second tendon pa»ses to the ulnar side of 
the third phalanx, and a third to the radial side of the fourth 
phalanx. In digit v., two tendons pass, in the usual manner, to the 
second phalanx. The muscular belly in the fore arm, which usually 
appertains to the^ea^ Mihl., in this instance terminates in a teudoa 
which joins the ulnar margin of the deep flexor. 

The^ejroi' proJunduB is arranged much as usual. Its tendon in 
the palm ia broad and thick, with the ossicle commonly found there ;" 
and it bears a sheet of musciilar fibres, which divides into lumbrieales, 
upon both its surfaces. The superficial lumbrieales are three, one to 
ea^h of the middle three digits. That to digit ii. passes on the radial 
Bide, and unites with the tendons of the Jlexor sublmdg close to their 
insertion. That to digit lu. passes on both sides of the digit and 
gives off two tendons, of which one blends with the single tendon of the 
jlaair suhlvmia on the ulnar side ; and the other, passing on the radial 
aide, blends with the radial one of the two distal tendons of the_^3!or 
aublimu near its insertion. That to digit iv. pass^ on the ulnar side 
of the digit to join the proximal ulnar tendon of the jlexor evhlimia. 
The deep lumbrieales are also three, and pass to the bases of tha 
praximal phalanges of the middle three digits. 

The two lateral digits (i. and V.) have each a short flexor arising 
from the carpus and passing to the base of the first phalanx. These 
evidently are parts of the same series as the deep lumhi'icales. But they 
have remained attached to the carpus, and become separated irom the 
flexor tendon ; whereas the deep lumbrieales have separated from the 
carpus and remained attached to the flexor tendon. A connecting 
lint is furiiifdied by a small accessurius, a tbin flat muscle, which 
arises from the ulnar side of the carpus and is inserted into the deep 
surface of the flexor tendon close to, and almost continuous with, the' 
deep lumbrieales. 

The inlcrosaci are eight, one on the ulnai- side of digit r., one on 
the radial side of digit v., and one on each side of each of the other 
digits; there being no abductors of digits i. and v. They run along 
the sides of the digits; and their margins are connected with the 
margins of the extensor tendons. These last are derived from 
short extensor musolea which cover the metacarpus ; the 01 
extensor stopping, as usual in Saurians, at the metaoat^mls. 
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Hind Liub. The internal rectus femoria joins the inner part 
of the quadriceps near the knee, lying external to the ga/rtorvua. The 
aaalo-pedal passes down between the two heads of the gaitroenemiua, 
.and bleuda with theii' tendon su[ierfi.cially. This tendon is liroad, 
attached to the sides of the tarauB and continued into the Jlexor 
auhlimia digitorum. The two heads of the gastrocneniite, arising from 
the two condyles of the femur, are quite distinct. The^. prof. dig. 
arises from the outer condyle of the femur j so do the peronei. The 
per. I. is not continued into the sole, but is attached to the fibular 
aide of the tarsus and is blended with the tendon of the gaslrocnemvas. 
Keither of the flexor tandons are therefore, above, continued into the 
internal rectus. The tihiaUa amticus covers the inner side of the 
tibia. The tiMtdis pottieua arises, exclusively, from the fibula. The 
disposition of Jlex. subl. and prof, digitorum, of the litmhricalea, 
Btiperflcial and deep, of the aeeessoriua and the inierossei, closely 
reseuibles that in the fore limb. 



THE MUSCLES OF LEPIDOSIEEN ANNECTENS, 
WITH THE CRANIAL NERVES. fPl. V. figs. 23 to 27.) 

The muscular system of Lepidosireii presents', as might be 
expected, many interesting features of an intermediate condi- 
tion between that of the Fish and that of the Urodelan. 

The great lateral muscle, as in those animals, is divided by 
a lateral septum passing, from before backwards, nearly mid- 
way between the dorsal and the ventral edges, into an upper or 
' dorsal' and a lower or ' ventral" muscle. Each of these is also 
subdivided into myotomes by transverse fascial inacriptionB or 
' intermuscular septa' which are more simply disposed than in 
most Fishes, forasmuch as they run from the lateral septum, in 
nearly straight lines or with a slight anterior curve, upwards 
and downwards, to the dorsal and ventral edges. Traced, from 
the external fascia, into the substajice of the dorsal muscle the 
septa pass, in oblique planes, forwards and inwards to the dorsal 
spines and the fin-rays; and those in the ventral muscle pass 
also obliquely forwards and inwards, to the ribs, hieraal spinea, 
and fin-rays, where these exist, or to the internal surface of the 
ventral cavity and there blend with the internal or tranaver- 
salis fascia. 

' Tlie Bpecimen ol Lepidodren Annectena from nluoh Ibeee nDies wars 
taken waa nineteen inohea in length. It vrua diBseeted obiefl; by Mi Amungson, 
partly b; mjaeU. 
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Fascial Investment. 

The EXTERNAL or SUBCUTANEOUS FASCIA covering tiie ^ 
ral muscle is not, aa in Cryptobranch, loose, permitting move- 
ment of the skin upon the muscle, but, as in Fishes though not 
quite in the same degree, compact and closely united with the 
derma on the one side and -mth the intermuscular septa on the 
other. It is separated from the skin by a thin stratum of pig- 
mentary areolar tissue ; and its union with the intermuscular 
septa is still more close- Hence it is with difEculty dissected off 
as a continuous sheet. Forasmuch as all, or nearly all, the 
fibres of the lateral muscle terminate in and arise from the 
septa, they are, through the medium of the septa, brought into 
relation with one another, with the vertebral system on the one 
aide, and with the denna! system on the other. This is an 
important point ; and the continuity of the parts or layers of 
tbe outer wall of an animal body thus established must be 
borne in mind in considering the relations of the muscles, and 
their subdivisions, to one another and to the dermal and verte- 
bral systems. 

Along each edge (upper and lower) of the animal, in the 
forepart, where the mesial fin is absent, the fascia of either 
side blends with that of the opposite side and is intimately 
united with the cutis externally. The median sheet resulting 
from the blending dips between the lateral muscles of the two 
sides. The upper one impinges upon and unites with the dorsal 
spines and other vertebral elements ; and the lower blends 
with the htemal spines or with the fascia transversalis. 

In the region of the mesial fin (dorsal, caudal, subcaudal and 
anal, for they are continuous) the disposition is somewhat different. 
At the base of the fin the fascia on eaeh side divides into two 
laminse (Fig, 23 B). Of these one, superficial or subcutaneous, 
accompanies the derma upon the fin and is lost with it on the 
delicate homy fibres of the fin. The other lamina, retaining its 
connection with the lateral muscle, passes over the edge of that 
muscle, between it and the fin covered by its fin-muscle, and so 
reaches the neural or hcemal spines and the fin-rays resting 
upon them. It here becomes blended with those spines as well 
as with the iutermusctilar septa which are here passing into 
the spines and fin-rays. Thus the fin with its muscles is 
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*nelo3ed in the interval between the superficial and deep fascial 

minEe of the two sides, in the same manner as the dorsal, 

JventraJ and lateral fat masses in Cryptohranch (p. 5), There is 

■however this difference, that the fat masses in Cryptohranch 

Boccupy continuous channels which are not hroken or subdivided 

Kl>y the transverse septa extending into or across them ; whereas 

fc the channel for the mesial fin of Lepidosiren is, in the line of 

each fin-i-ay, interrupted by the transverse septa of the lateral 

muscles of the two sides, extending through and transversely 

subdividing the fin-muscles and joining and blending with the 

L fin-ray. The same disposition is observable in other fishes and 

lie illustrated by Ceratodus (see p. 93). In the case of the 

i pectoral and ventral lins the fascia ia continued beneath the 

skin upon the muscular covering of the fins. 

The INTERNAL or 'TRANSVEHSALis' FASCIA, lining the abdo- 

Iminal space and closely applied to the ribs, ia distinct and 
strong. It ia particularly strong in the region corresponding 
with that of the depressores costarum of other animals. A thin 
layer of it bends inwards upon the oesophagus, behind the peri- 
cardium, forming a rudimentary post-cardiac diaphragm. The 
fescia itself, or the greater part of the thickness of it, passes 
upon and is closely connected with the pericardium, and is, with, 
the pericardium, attached strongly to the hinder and inner 
Burface of the coracoid arch inferiorly. Superiorly it is thinner, 

»and ia accompanied upon the front of the pericardium by a 
distinct detachment of fibres from the internal surface of the 
Tentral muscle, which thus forms a precardiac or post -branchial 
mnsculo-fascial diaphragm. Internally, the transversalis fascia 
is, in the greater part of its extent, in contact with the peri- 
toneum. Externally, it lines the ventral muscle and is con- 
Inected with the external fascia by the intermuscular septa 
passing obliquely between them. Inferiorly, it passes beneath 
the edge of the ventral muscle and blends, as just stated, with 
the external fascia. Behind the pelvis it forms a sheath upon 
the bowel passing to the anus, (Fig- 23, G.) 
; 



The TE2JTBAL Muscle 
presents nothing remarkable in the tail. 

In the abdominal region, in about the middle third of the 
apace between the lateral septum and the ventral mesial line 

5—2 
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(Fig. 23), the fibres of the outer stratum present a slight but 
distinct obliquity, from before backwards and doiiwwarda (to- 
wards the mesial line), as they pass between the several septa. 
This disposition to the formation of an obliquus extemus muscle 
is most marked in the middle of the space indicated. It dimi- 
nishes aboTe and below ; and in the third of the muscle next the 
lateral septum, as well as in the third next the mesial line, the 
fibres are 'reed*.' The removal of the superficial — external oblique 
— stratum shews an obliquity, to a like degree, but in a different 
direction, in the subjacent stratum. (Fig. 23 ..4.) The fibres 
there pass from before Backwards and upwards (towards the late- 
ral septum) and form an obltquus intemus. In this instance also 
the oblique direction disappears in the upper and lower thirds 
of the muscle. The fibres there run antero-posteriorly, and the 
tendency to division into planes is lost. This gentle effort, 
aa it were, at the formation of oblique muscles is an interesting 
corroboration of the remarks made (p. 11) with reference to 
the cleavage of these muscles in Cryptobranch, exhibiting as 
it does a still lower grade of stratification than we found in 
that animal (See also Ceratodue, p. 92.) There is no ap- 
pearance of a third or transversalis stratum ; and there are no 
muscular fibres in a deeper plane than the ribs. This is also 
the case in most Fishes, though in some (Bream and Dace) there 
is a thin muscular layer beneath the level of the ribs; and the 
nerves lie upon its outer surface. 

In describing the external fascia, I have mentioned that a 
Buperficial layer of it is continued upon the exterior of the 
mesial fin and that another layer passes beneath it; so that the 
rays and muscles of the fin are enclosed between the two layers 
and are separated from the lateral muscle by the deeper of 
them: also that the intermuscular septa are continued into the 
fin and blend with the rays, so causing a transverse segmenta- 
tion of the fin. The fin-muscles are contained in the fascial 
partitions thus made, and consist of a layer of fibres parallel 
with the fin-rays, resting with one end upon the lateral muscle, 
or rather upon the fascia which separates them from it, and 
■with the other end expanded upon the fin. The greater number 
of the fibres arise from and lie along the lines of the septa and 
the rays, as shewn in Fig. 23, where the alternating thicker and 
thinner parts of the miiscle thus produced are well displayed, and 
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the tbicker parts are seen to be in or near the lines of the 
septa of tlie lateral muscle and of the fin-rays. Now, the septa 
are disposed with regard to the fibres in the same way as they 
are with regard to the lateral muscle; and they connect the 
divisions of the fin-muscle with one another, and with the lateral 
muscle, much in the same way that they connect the several 
divisions of the lateral muscle itself. The chief difference 
consists in the direction of the fibres of the fin-rauscle, which 
is at right angles, or nearly so, to that of the fibres of the 
lateral muscle. This causes the one series to be segmented from 
the other; and the action of the two being distinct leads to 
their being further separated by the fascial layer passing be- 
tween them. At the forepart of the dorsal fin the fibres of the 
fi.n-muscle extend a short distance, on either side, upon tho 
surface of the lateral muscle between the two layers of fascia. 
They do this more widely in some Fishes, becoming thus sub- 
cutaneously expanded upon the dorsal muscle; and they are 
still more segmented from it". 

The relations of the ventral muscle to the ventral-fin are 
simple and interesting. The chief part of the muscular fibres of 
the iin are derived from the slanting postero-lateral edge of the 
pelvis', above and below the acetabulum, and indeed all round 
the joint. These (Fig. 23 £) descend upon the whole circumfe- 
rence of the fin, ensheathing it and blending with the faacial 
tiasiie beneath the skin and with the fibrous perichondrial tissue 
■which invests and unites the series of cartilaginous pieces that 
form the cylindrical tapering skeleton of the fin. To these 
are superadded fibres from the adjacent part of the ventral 

' 3e«, farther, the deacription of the telation of the fin-masdeB to the 
lateral musale m Ceratodns (p. il3). 

' The pelvia is of Bomewhat diamond Bhape. The posterior angle is pro- 
longed Blightlj into an obtusely pointed process. The anterior angle runa for- 
wards as a smooth Htyliform process, an inch and a half long, and occupies a 
ohannel in the fascia formed in the same manner as the channel for the mesial 
£u above deaoribed, a oiromuHtance which is not a little conQmiatory of the 
view I have expressed {Joura. ofAnat. v. 59) reapeoting the aerial homoiogonB re- 
lations of the m^al and lateral Gns. The lateral angles of the diamond too 
oat into hom-like prooeasea, and are conneoted with or continued into ihe 
Iranaverae septa of the lateral mnaoles on the two sides. Near the hinder part 
of the cartilage, on either side, is the artionlar facet for the first cartilage of the 
Su. See Fig. 23. 

In Owen's Memoir, Linn. TTaia. iviii. Tah. 23, as well aa in the Anat. VsH. 
I. Fig. iT, the pelvis ia represented and descrihsd with the atyliform prooesa 
diieoted baabwarda. 
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muscle, which converge from before and from behind and blend 
with them. There is no line of demarcation between the fibres 
derived from the pelvis and those derived from the ventral 
muscle. Some of the latter proceed from the next adjacent 
septa before and behind; and some are derived from more 
distant septa. As represented in Fig. 23, the lowest and hind- 
most of the ventral fibres passing upon the fin are segmented 
from the rest of the ventral muscle and are uninterrupted by 
septa for a greater distance than those situated higher up. 
Between the converging bundles from before and behind is seen 
an interval (F) in which the nerves run, from beneath the edge 
of the ventral muscle, over the outer edge of the pelvis and the 
acetabular joint, upon the fin. 

As it approaches the forepart of the animal, the ventral 
muscle (and this will be found to be the case also with the 
dorsal muscle) gives off a superficial stratum which is thin and 
partly membranous (Figs. 24 and 26). Its disposition is as 
follows: it separates from the deeper stratum of the ventral 
muscle a little behind the level of the pectoral fin, at one of 
the septa, and is thenceforward connected with the ^eep stratum 
only by loose areolar tissue; so that it is easily dissected away. 
This is especially the case near the middle line. It retains the 
transverse septa and, advancing forwards, expands as a con- 
tinuous sheet upon the shoulder-girdle and the hinder aspect of 
the base of the fin. It is also continued forwards upon the 
lower jaw, the gill cover and the opercular bones; and it 
spreads in this direction upon the surface of the dorsal muscle, 
becoming blended with the fascia of that muscle and so reaching 
the dorsal median line. It may be called the superficial 
BRACHio-CEPHALic STRATUM of the ventral muscle, to distin- 
guish it from the deeper stratum of the same muscle which also 
passes to the limb-girdle, limb and head, and which may be 
called the deep brachio-cephalic stratum. 

The upper portion (L. d,) of this superficial brachio-cephalic 
stratum — the portion, that is, nearest to the lateral septum, — a 
little in front of the line of separation from the deep stratum, 
is inserted into the upper, or scapular, part of the shoulder- 
girdle, which forms a conical projection above the fin, and into 
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the upper part of the first cartilage of the fin, wliich may be 
regarded as representing the upper or humeral segment of the 
forelimb of higher animab. Some of the fibres aJso blend with 
the other muscles of the fin. This portion of the stratum 
represents, therefore, the latissimus dorsi. 

The next portion (P) of the stratum, a little more ventrally 
situated, ia attached to the under-surface of the fin and its first 
cartilage, and to the anterior edge of the shoulder-girdle (the 
corocoid) beneath the fin. The coracoid is here covered by an 
extension of the mucous membrane of the branchial chamber, 
and contributes to form the wall of the branchial passage, and 
of the sht^lilte branchial opening; and the mucous membrane 
extends a short distance upon the surface of the muscle which 
accordingly contributes, with the coracoid, to form the hinder 
■wall of the passage leading to tbe branchial chamber. This 
portion of the stratum corresponds with the pectoralia ■major. 
It ia really continuous with tbe latissimus dorsi: but the fibres 
establishing the continuity between the two, and attached to 
the girdle and tbe fin in the immediate neighbourhood of the 
glenoid cavity, form a very thin sheet; and an axillary interval 
is easily made between the pectoral and the latissimus dorsi 
portions of the stratum. 

Still more ventrally or mesially, the fibres of the superficial 
brachio-cephalic stratum pass onwards and form a superficial 
cervical muscle (cervicalts siiperficialis). The lateral fibres run 
beneath and in front of the branchial opening; and, covered by 
the skin externally and lined by the mucous membrane inter- 
nally, they form the margin of the gill cover and the anterior 
wall of the passage leading to the branchial chamber. They 
(Fig. 24, 8p. br.) moreover spread out over the branchial cham- 
ber and, in front, come into contact with and are attached to 
the opercular hones' and the side of the skull; while, above. 



1 There are distinotly two oparonlar boneg as repceaented by PetprB. One, 
the inferior or suboperciilum, HitHBted beliind the angle of the mandible, ia tri- 
angnlar, with its apes diraoted torwacda and eontinned into a cortow tendon 
which is ftttaohed to the inner anrface of the lower part of the dcnlnry bone, 
about the middle ; and it hlenda there with the fibroa of the mjlQ-hyoidmuaole. 
The other, the Bnperior bene or operatlMta, is smaller, more elongated, and 
extends up between the preceding and the hinder aurfaca of the anspBoaoriani. 

Owen (p. 336) mentions only the anperior. Bnxlej, Anatomy of Vertebrate 
inimaU, p. 170, mautiona the saperioi ns opercuinm and the inferior as a 
' biwiahioategEl ray' carried npou the hjoidean aroh. II ia however connected 
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they arch over the branchial opening and radiate into the fascial 
tissue ' covering the dorsal muscle (Fig. 2i, Tr.). Here the 
hindmost fibres, bending backwards, are inserted into the 
upper and anterior surface of the scapula above the fin; and 
some pass on into the fin. These returning fibres therefore 
meet the fibres of the latissimus dorsi advancing to the same 
part. They— so much of this part of the stratum as lies above 
the branch ije^appear to represent the trapezius^; whilo the 
fibres lying below and upon the branchiie, and advancing for- 
wards to the skull, may be regarded as representing the stemo- 
cleido-mastoid*. Dissecting away the fibres which radiate 
upon the dorsal muscle, I find some beneath them, running 
below the level of the lateral septum and inserted into the i 
Bupra- scapular hone, which is here deeply seated, also into th& | 
ligament which connects that hone with the scapula'. I 

The dipping down of the deeper fibres of this layer, which I sup- 
pose to represent the trapezius and stemc-maatoid among other 
niuacleH, towards the cervical transverse processes accords with the 
diaposition of the cervico-humeral muscle in many mammals, and 
affords an explanation of that which has seemed to be an aberrant 
feature of this muscle, viz., that in its upper part it ia in close rela- 
tion with the levator scapulae and might be thought to belong to it; 
whereas, below, it ia in close relation with the trap&nus and claims 
even more distinctly to appertain to it. It ia further interesting to 
remark that in the Crocodile the glerno-^nrutoiel runs to the cervical 
transverse processes; and a deep band of the trapezius does the 



with the lower jnw and the operculum rather than with the hjoid ; and its oper- 
colni relatioDB are confirmed b; th« disposition of the corresponding bone in 
Ceratodos. This is described as snbopercalma b; Giinther in his excellent 
paper on the Ceratodna, Phil. Tram. 1871. p. 5'i5. 

' It is named levator ecapul^x hy Owen, but is too aupeificially placed (or that 
muscle. 

' These, at least, are the niuBclei< which they chiefly represent. There are, 
however, otiier mnscIeB in different animals which mast he derived by segmen- 
tation from the some aoorce, snch as the c(ymtrictor faucium, depresior mandi- 
bulce, leaator arcuum, lubcutaneua eolli, from the superficial anrlace, and, more 
deeply, the rftomftoidn, masto-icapular, cemico-humtTal, &c. 

' This bone is quite dislinct, as deficribed by Peters. For further account 
of fibreg, aimilar to those above mentioaed, aee deacription of Dog-fiab (p. 86). 

* In the Dog-fish (p. 86) ail the fibres pass beneadi the lateral septam. and 
none expand upon the doraal muscle- 
In that animal the several gill-openings eanse a greater separation between 
the upper and .ower parts of the maaele than ia canaed by the siugle Iraosyerie 
slit-like openiug in Lepidoairen, and I have accordingly named the part abOFe 
the gill-opeuuiga ceruUaiis luperfieialii luperioT, aiid (he part below theni 
eervwilit laperficialis inferior. 
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The most ventral or mesial portion of the auperficial brachio- 
cephalic stratum, separating a httle from the portion last 
described, passes beneath the floor of the mouth and is inserted 
along the inner and lower edge of the circle of the lower jaw, 
also strongly to the cornii of the hyoid^, near the angle of the 
jaw, and less strongly along the upper edge of the cornu, and 
to the suboperculum. Here it is blended with the subopercular 
fibres of the last described (sterno-cleido-mastoid) portion. This 
portion of the stratum (Fig. 26, M. h. and S. c.) represents the 
mylo-hyoid with part of the subcutaneus colli or platysma. The 
transverse septa cease on a level with the angles of the jaw; 
and the fibres in front of that take a more transverse direction, 
are less closely connected with the skin, and are less stained 
with pigment than in the hinder regions of the stratum. The 
stratum is here, for a short distance, in two layers (Fig. 26, 8. c- 
aiid G. h.). In the deeper of these, which is a more direct con- 
tinuation of the superficial stratum of the ventral muscle, the 
fibres have an antero-posterior direction. It is inserted near tha 
Bymphysis of the jaw only ; and just behind the symphysis it is 
in immediate contact with the mucous membrane of the 
mouth, which is reflected upon it from the rudimentary hyoid 
and tongue and then passes from it to the symphysis. In the 
auperficial layer {S. c.) the muscular fibres are more transverse, 
and are inserted into the ramus of the jaw and the cornu of 
the hyoid as well as into the symphysis. It is this superficial 
layer which more distinctly represents the mylo-hyoid and the 
subcutaneua colli, while the deeper layer (G.k.) may represent, 
in part, the genio-hyoid* ; but the two layers are blended in 
front, near the symphysis, aswell as behind at their junction with 
the septum of the ventral muscle from which they both spring. 
It should he added that some of the fibres of the superficial 
layer, lying between those which I call subcidaneus colli and 
those which I call mylo-hyoid, radiate from, as well as are 
inserted into, the angle of the jav? and the adjacent cornu of the 
hyoid ; and the fibres passing from the latter point, beneath the. 
body of thejaw, to the symphysis form a hyo-mental (p. 137) and 
T to represent the anterior belly of the di^osi?^ (Fig. 26, D). 
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The DEEP BHiCHIO-CEPHALIC STRATUM of the VENTRAL 1 

MUSCLE (Fig. 26. D. v), the part that is beneath the wliole of 
the superficial stratum juat descrihed, is far thicker than it and 
is marked by septa in its whole length. In its course it en- 
counters three hones in succession ; each of which is in thej 
line of one of its septa and is involved in it. 

The first of these bones (Fig. 26, i?) is a atout cjlindrics^l 
elongated bone, articulated by a broad trochlear surface with. I 
the cartilage of the base of the skull just behind the opening, j 
for the vagus nerve, and running down into the substance of 
the lateral muscle. This bone in form, poFiition and relation 
to a septum, resembles a rib; and it probably is to be regarded 
as a rib, although it is much larger than any of the succeeding . 
ribs. This view is confirmeil by the fact that a short thiolfi 
muscle here separates itself from the rest of the deep stratum 
of the ventral muscle and passes from the bone in question 1 
the under surface of the scapular part of the shoulder-girdle, 1 
representing pretty clearly the serratua^. The nerve to the ' 
fin takes its course beneath the edge of this muscle, between ' 
it and the muscles attached to the coracoid, holding therefore 
the same relation to it as the brachial nerves in other animals 
do to the serratus. 

This deep stratum of the ventral muscle next comes into J 
contact with the coracoid which is connected vrith one of itff 
septa, much in the same manner as the ribs are connected with 
the septa of the ventral muscle, that is to say, the coracoid is an 
ossification in the deepest part of the septum. Many of the 
muscular fibres are inserted into it, representing the costo- and 
atemo-coracoids (the ribs and costal cartilages being represented 
by the septa behind the coracoid). The greater portion of the 
fibres, however, run beneath, superficial to, the coracoid on to 
the hyoid, constituting a deep cervical {ceniicalia profundus) 
muscle (C. p.). Some of these are inserted, tendinous, into the 
hyoid near the middle line. Some terminate in a tendinous 
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* ^ I am glad to find that the view 1 have fonaed of this pecuUaT bone (roni 
its mnsoulnr relations in LepidoBiren ia confirmed by Giinther, in bis defloriptioil 
of the correapandiae bona in Ceratodna, Phil. Truns. 1971, p. 529. Tnriotu 
yieviB have been entertained of it, tlis lust being that by Mi Faiker iSboalder- 
gitdle and Stemam, p. 21, and PL u. Fig. 1), wta regards it as B 'pharyngo- 
branciual' bone, and a Bmall coitilBBe attaubed to its middle as a ' amftU 
aified second pharyngo-branehial.' 



ngo- J 



StUSOLES OF LEPIDOSIBEN. 



75 



band which is continued round the anterior part of the hyoid, 
near the middle line, and is inserted into the dense tissue 
there, iu the place of a gloaso-hyal, which causes a median 
elevation in the floor of the mouth, behind the symphysis of 
the jaw, and constitutes a rudimentary tongue. The more 
lateral fibres, curling beneath the cora«oid, are folded over the 
median part of the muscle between the coracoid and the hyoid, 
giving a thick rounded edge to the muscle in this situation, and 
are inserted into the upper surface of the middle of the hyoid. 
The result of this disposition is a thick strong coraco- or ventro- 
hyoid, a representative of the stenio-hyoid, which serves power- 
fully to draw the hyoid backward, deepening the cavity of the 
mouth and raising the gill-cover. To some extent, therefore, 
it acts antagonistically to the superficial stratum, part of the 
office of which is to compress the opercular apparatus. It is 
disencumbered from other muscles by complete segmentation, 
and by an investment of loose areolar tissue, so as to be enabled 
to act freely and fully upon the hyoid. 

The pharyngeal muscles of higher animala are represented, 
or partly represented, hy a delicate layer of fibres — a hyo- . 
pharyngeus — passing backwards from the hyoid, on either side of 
the mesial line, and radiating upon the mucous membrane of the 
pharynx. They meet and blend with a similar layer of fibres pass- 
ing forwards from the coracoidand, inlikemanner, radiating upon 
the pharynx and the under-surface of the branchial chamber. 
These sub-mucous layers, epecially segmented from the deep 
Hurface of the ventral muscle, resemble and are derived in the 
same manner as the subcutaneous layers which are specially 
segmented from its superficial surface, and which constitute 
the platymna and the panniculus carnosus of Mammals. 

A short strong fan-shaped muscle — stylo-hyoid — radiates 
from inner surface of the hyoid', neai- its upper end, to the 
under am-face of the back part of the suspensorium, behind the 
auditory capsule, where it has a broad insertion. 



1 The hyoid (oerato-hyoid) rsBts upon the anditoiy eattilflge, anil is eo 
neoted with the base of the skull by a tough ligament, and with the inner eii 
of the angle ol the jaw by a strong stylo-, oi better, byo-madUary liguuent. 
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Dorsal Muscle. 

The superficial Btratuni of the dorsal muscle, separating in 
the same maQner and nearly at the same part of the animal I 
as that of the ventral muscle, soon becomes in great part ' 
membranous, passes over the side of the head, and is attached 
to the end of the suspensorium just above the glenoid cavity, to 
the lower jaw a little in front of its angle, to the tooth-like hinder 
projection of the maxillary bone and to the edges of the pre- 
maxillary and frontal bones'. It represents the temporal fascia; 
and muscular fibres are attached to or detached from both its j 
surfaces. Those which are connected with its superficial surface I 
are continued into, or are more or less connected with, the | 
superficial stratum of the ventral muscle. It is thus connected | 
with the muscles already described as representatives of the | 
trapezius and sterno-mastoid ; also with the two following il 
muscles situated in front of those last-mentioned and, like J 
them, appertaining rather to the superficial ventral stratum; J 
though their description is more conveniently given here. 

These two muscles are superficial and thin, and lie upon I 
the extension of the dorsal fascia to the suspensorium and 1 
mandible. They are separated from one another only by a 
fascial line from which the fibres of both arise; so that they 
might be regarded as one. The hinder of the two, which I will 
call levator operauU (Fig. 24, L. o.), radiates, from the angle of 
the mandible and the fascial line just alluded to, backwards 
upon the superior opercular bone and the interval between the . 
two opercular bones where it blends with the pre-branchial 
(stemo-cleido-mastoid) part {8p. br.) of the ventral muscle. The 
anterior of the two muscles (Fig. 24, B. m.) is also attached 
to the angle of the mandible, to the fascial line and to the 
suspensorium. Its fibres are directed more forwards upon the 
dorsal fascia. Its position is not unlike that of the masseter ; 
but the masseter is represented by another muscle. On the 
whole, it rather corresponds with the depressor mandibul(B, or 
with that portion of it which, in some animals, arises from the 

' Miiller (s, 246 and Tab. ti.) deecribea in BdoUoetoma a Btmilar extension 
ol the dorBol mnsole forwarda urei: tlie aide of tiia bead to tLe teutaolea. It 
VH coutected by a ligament with the hjoid and the upper part of the sknlL 
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suspensorium; while the portion -which, in Cryptobranch and 
many others, arises from the dorsal fascia and the cervical 
spines is probably represented, in Lepidosiren, by some of the 
fibres of the levator opercnli and of the supra-branchial (tra- 
) muscles. 



One or two points dHserve attention hero. First, tlie mode in 
which the superficial and the deep strata, of the doraal and of the ven- 
tral muscle are blended, rendering it difficult or impossible to say 
where the one begins and the other enda, or to refer preoitiely the 
r«apective muscles to the one or the other. This blending seems, oa 
the whole, to result from an exteusiou of the ventral upon the dorsal 
stratum; and we find the same thing often occurring, behind the fore 
limb, iu the spreading of the latissimus dorai towards, or to, the verte- 
bi'al Bpines. ISeamdli/, the superficial and the deep strata, ventral and 
dorsal, are blended respectively in the ventral and dorsal muscles be- 
hind j both strata may contribute to the formation of the same muscle, 
as we shall presently find, in the case of the temporal muscle. Thwdly, 
the superficial pi-e- and supi-a-brancbial stratum which we have been 
considering as a derivative chiefiy from the venti'al muscle, presents 
itself in Lepidosiren in a simple, bat from its connections very sug- 
gestive form, warranting, I think, the view I have taken that it is the 
representative, not only of the tra-pewus and slemo-viastoid, but of 
the numerous other muscles segmented in different ways in different 
animals, and passing upon the shoulder, the neck, the branchial 
apparatus and the jaw, so as to meet their varied requirements. 
fowrlMy, it is interesting to note, in connection with the relation of 
the superficial strata of the lateral muscle in other parts and other 
animals to the so-called membrane bones, that the superficial stratum 
of the dorsal muscle is in I«pidosiren blended with the periosteum 
of the membrane bones of the upper and anterior regions of the skull. 
Further, some of these bones partially enclose the eye and form the 
orbit, fitim which, or its periosteum, the muscles of the eye arise. 
The ocular muscles in Lepidosiren surround the optic nerve. They 
may be clearly distinguished as four ncii muscles of which the 
external is the largest; they are distinctly traceable to the peri- 
osteum in which, as just said, the doi'sal stratum ends; and they are 
thus brought into continuity with the superficial stratum of the 
dorsal muscle and shewn to bo derivatives from, or prolongations 
of, this part of the great lateral muscle. 

The reflection of the superficial stratum brings into view 
the DEEP DORBAL STEATUM which is thick and composed of 
fibres passing forwards to the skull. A partially segmented 
conical portion of it, commencing about the third vertebra, 
and expanding as it advances forwards, forms the temporal 
muscle (Fig, 25, T). It passes over the suspensorium, filling 



up the lateral concavity of the skull. It ia covered by the 
superficial stratum (the temporal fascia), aa well aa by the 
overhanging cranial bones into which that stratum is inserted. 
It derives a large accession of fibres from these stnicturea , 
which form its covering, as well as from the parts of the skull , 
upon which it lies. It constitutes the hinder wall of the'l 
orbital space; and its fibres converge to be inserted into the 
coronoid process of the mandible, which is well developed, rising 
up behind the dentary plates that cover the forepart of the edge 
of the jaw. 

The large aize and extensive attachments of tills muBoIe correspond i 
with the tliickneas of the mandible, with the secm'e mode in which it 
is articulated with the skull and with tlie strong dentary platea which, 
it carries. Its relation to the dorsal muscle, foreshadowed in Crypto- 
hranch {PL iv. Fig. 20), and clearly made out in Lepidosiren, in of 
great interest as establkliing the direct continuity of the muscles of ] 
the jaw with the lateral muscle. 

The under surface of the temporal muscle, at and in front of ] 
the suspensorium, is confluent vritb the masseter. The division J 
between the two is, however, indicated by the passage of the | 
branches of the third division of the 5th nerve ; and the latbei 1 
muscle, though really a continuation of the temporal, may be 
described as arising from the forepart of the suspensorium and 
the inner surface of the temporal fascia ; and it is inserted into 
the outer side of the coronoid process, beneath the temporal 
muscle, and into the outer side of the jaw near the coronoid. 

Muscular fibres, arising from the forepart of the coronoid 
process, and partly continuous with those of the temporal muscle, 
radiate forwards upon the mucous membrane of the mouth, ] 
beneath the retractor anguli oris, and constitute a buccinator. 

A stout retractor anguli oris (Figs. 24 and 25, B,. a.o.) Misea i 
from the extremity of the suspensorium and the adjacent inner 
surface of the temporal fascia, also by a strong tendon from the 
outer side of the mandible in front of the angle. It is lost in 
the tough tissue about the angle of the mouth. It appears to 
represeat in part the depressor anguli oris and perhaps the 
Zygomatici. 



CEREBRAL NERVES, (Fig. 27, alao Fig. 25.) 

I Bubjoin a short account of the cerebral nerves of Le]>idodreii, 
dissected by Mr Anniiigson. 

The Optic nerve emerges from a. small foramen in the forepart of 
the aide of the skull beneath the frontal bone. It is accompanied and 
surrounded by the four recti muBcIea. Special nerves to these muBoIes 
(the third, fourth, and aisth) were not found. 

The FIFTH nerve paaaea, in three divisions, through thi-ee foramina 
situated in the cartilage forming the anterior wall of the skull beneath 
the edge of the squamoua bone. 

The uppermost or OPHTHAijric division {Ophih.) passes, deop, sJong 
the inner wall of the orbit, ci-oaaes over the optic nerve, gives off ciliaiy 
and oculo-motor nerves, and divides into three branches at least. One 
{fronto-iiagal, /. n.) is joined by a branch from the aapra-maxillary, and 
ia distributed upon the inner aide of the nasal process of the skull, 
upon the sur&ice of that process, and upon the adjacent part of the 
head. A second branch [nasal, n.) traverses the inner wall of the 
orbit to the nasal cavity. A third branch reaohea the floor of the 
orbit and unites with a branch of the supva-maxiJlary to form the 
infra-orbital nerve (i. o.) which is distributed in the upper lip. 

The 8DPH A -MAXILLARY division (S. TO.)gives off tbi-ee chief branches, 
a 'fron to-nasal,' an 'infra-orbital' and a 'muscular,' Thefronta-naaal 
{f. n'.) pierces the upper part of the temporal muscle (Fig- 25/, ra'.), 
and runs upon its surface, beneath the temporal fascia and beneatlt 
the edge of the fronto-naaal process. There it joins the froDto-nasal 
branch of the ophthalmic division. The second or infra-orbital bmncli 
(i o'.) runs beneath the maxilla. just in front of the orbit and joins 
the infra-orbital branch of the ophthalmic. The third, or nvuitmiar* 
branch ((.) passes into and is lost in the temporal and maaaetor 
muscles, and appears to be the only nerve Co those muscles; at least 
no branches could be traced into them from the next division. 

The iNFRA-MAXiLLABV division escapes from the skull in twi> 
branches separated by membrane but traversing one foramen. One 
of these gives off a nasal nerve (n.) which pierces the temporal 
muscle and runs beneath the temporal fascia (Fig. 25 n'.), passes to the 
uose, partly joins the nasal branch of the ophthalmic and is partly 
distributed to the cheek. This branch gives off a buccal nerve (Figs. 
25 and 27 6,) which is also distributed to the cheek. The other, or 
mandibular, branch (m.) of this division ia the larger of the two. It 
inclines downwards and forwards, passes over the upper edge of the 
mandible, between its coronoid and articular parts, runs beneath the 
strong external ligament of the joint and between the temporal and 
masseter muaeles. Having gained the outer surface of the jaw it 
divides into three nerves. Two of these (Figs. 25 and 27 /.) are labial 
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branches Boppljing the integuments ou the exterior of the jaw and Hpfl 

and the third penetrates the jaw between the dentary and the articit-^ 
lar parts. 

The SEVENTH nerve traverses a hole in the cartUage on the under 
surface of the skull, near the forepart of the suspenaorium, in front 
of the origin of the stylo-hyoid muscle. It runs outwards between 
that niUBcle and the skull, gives off branches to the stylo-hjoid and 
to the muscles upon the opercular bones. One lai^e branch (7') 
passes forwards between the suHpensorial cartilage and the squamous 
bone, meets the labial branch of the infra-mastllary, accompanies it 
over the edge and ujwn the outer surface of the mandible, and blenda 
with one of the branches of it going to the lower lip. Anotho" 
large branch (T") passes beneath the auspensorium, supplies the de- 
pressor niandibulce, perforates the strong stylo-masillnry ligament, 
and runs external to the ligament connecting the inferior opercular 
bone with the mandible. It continues its course under the sbelter ot 
the dentary bone, close to the mucous membrane, between it and the 
mylo-hyoid. Finally (7"'), it pierces the mylo liyoid, curls over the 
edge of the jaw, and blends with the lower of the two infra-maxillary 
branches to the lip. 

Pet^^rs represents this bb the third division of the 6tb. Its 
foramen is in front of the usual position. Still it is quite beneath 
the skull; its branches are distributed much in the same manner as 
those of ihe seventh nerve in Oryptobranch (p. 46), and the three 
divisions of the 6th are quite distinct in Lepidosiren. 

The blending of the branches of the several divisions of the fifth 
with one another, and of the branches of the infra-maxillary division 
with those of the seventh— their iraperfectisolation — is of much interest, 
in connection with the want of isolation of the oculo-motor nerves in 
these animals. It is also interesting in relation to the union which 
in ourselves is established between the supra- and infra-maxillai'ies and 
the seventh through the medium of the corda typani and other petro- 
sal nerves. The object, whatever it may be, which is attained by the 
blending of the branches in these animals is in ourselves effected, 
apparently in part, through tlie medium of the sphenopalatine and 
otic ganglions. 

It is remarkable that the supra-maxillary supplies the chief if not 
all the branches to the temporal and masseter muscles. The upper 
portion of the infra-maxillary, though passing through the same fora- 
men with the rest of that division, corresponds with branches of 
the supra-maxillary division in other animals. 

The EIGHTH nei-ve or Vaqds emerges from a hole in the side of 
the skull behind the suspensorium, the auditory cartilage being 
between it and the Heventh nerve. It immediately breaks into 
branches. Of these some pass to and supply the branchite and soma 
pass to the pharynx. One of the branchial nerves (that to the Sth 
branchia) runs along the branchial arch to near the middle, passes 
between the pericardium and the coracoid, penetrates the ventral 
muscle and runs backwards, beneath the skin, near the ventral 
mesial line. A coraco-kyoid nerve runs downwards, behind the 
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^ntucliis, nearly jwrftllul tn tlie pi'eceding, and enters and is distri- 
buted iu the Jeep Ktintimi of the veutraJ muscle between tiie comcoid 
and tlie hyuid. The I'lteiimd-gagtric paasea b&ckw3.i-da to the lungs 
and along the msopliagus. The Lateral neriie is the Urgeat division 
of the vagus. It sends a branch upwards, behind the euspensorium 
to the deep ps^t of the dorsal muscle. It then runs directly back- 
warda iipou the doi-aal surface of the peculiar bone (the large first rib) 
and the other ribtt, and the lateral HC]itum, continuing its courxe 
imuiediately beneath, or in the deepest part of the aubntaaoe ot, the 
doi-sal muacle. 






DESCRIPTION OP FIGURES. PI. V. 

Pig. 23. The part of the animal in the neighbourhood of the 
ventral fiiis. The nkin and the fasciii have l.eeu removed to shew tlie 
dorsal and ventral muscles with the lateral septum between them. 
The fibres of the ventral muscle, midway between the lateral septum 
and the me.aiid line, are oblique from before downwards and baok- 
wardB. Thise of the subjacent stratum (exposed at A by dividing 
the superficial stratum along the interval between two of the 
transTerae septa and reflecting it forwards and backwards) are, in tha 
9ame region, oblique from before backwards and upwards. Ji, the 
edge of the fascia ueen to split at the base of the dorsal fin. C, the 
muscles of the dorsal fin tliickest iu the neighbourhood of the trans- 
verse septa, and these overlying the ray-bones. D, the pelvic carti- 
lage with its anterior styliform process lying in a fascial sheath, and 
its ascending lateral horn. E, ventral muscle continued in front 
and behind upon the fin. F, nerves converging upon the don^ 
aspect of the fin. G, lower part of the intestine ensheathed by the 
fascia transversalis and temiirjatingin the cloaca which is on the left of 
the mesial line. (It is usually on one aide or the other in this animal, 
as observed by Peters, MUUer's Archiv, 1845, p. 9. It was on the 
left side in Owen's specimen.) The muscles on the anal fin resemble 
those on the dorsal tin- 
Fig. 2-1. Superficial layer of muscles on left side of fore part of 
body, fin and head. D, supei'ficial stratum ol dorsal muscle con- 
tinued into temporal fascia which is continuous witli frontal bone (F). 
This fascia has been cut away in front where it was attached to (N) 
tte nasal bime, {I'm.) the premajtillary bune, {N. c.) the nasal carti- 
lages, {M) the maxillary bone, (De.) the dentaiy part of the lower jaw, 
■and (An.) the angular part of the lower jaw. T, temporal muscle. 
' " (.0., retractor anguli oris. L. d., latissimus dorsi. F, pectoral. 
br., supra-branchial, or cervicalia snperfioialis, portion of ventral 
muscle. Behind the last is the slit-like branchial opening, which is 
bounded behind by the coracoid with the fibres of the ventral muscle 
pasmng to its edge and the coraco-bi-achial fibres (C br.) ninning from 
ito edge upon the fin. Between the latissimus dorai and the pectoral 
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is the axilla. TV., trapeziua, 0' and 0', inferior and supetior opercu- 
lar bones. Jj. 0., levator operciili. J), m., depressor mandibufte, 

Fig. 36. Similar view to the preceding in which the anpeificial 
dorsal layer (D. D.) and the temporal fascia have been divided longi- 
tudinally and reflected upwards «nd downwards exposing {T) the 
temporal muscle. M, the masseter with the branches of the third 
division of the fifth nerve enierging from between it and the temporal 
Tnuacle. H. a. o., reti-actor angiili oris, arising from the Biiapenaorium. 
F, frontal hone. P-m., premaxillary bone. F. n'., fronto-nasal branch 
of the supra- maxillai-y division of the fifth nerve ; i. a'., infra-orbital 
branch; n', nasal branch of iufi-a-maxillary; I, labial, and in, man- 
dibnlar branohea of the infra-maxillarj'. 

Fig. 36. Deep dissection of throat showing disposition of ventral 
muscle. The siiperficial atrainm {S. c.) of lighter colour has been 
partly divided on the left side and reflected towards the jaw, whei^e, on 
its under surface M. h., the mylo-hyoid, is seen attached to the jaw and 
the hyoid, and also forming {D) the anterior part of the digastric. 
C. h., coraco-brachial. N, nerve passing to the ventral aspect of the 
fin. P, pectoral. M. m., mucous membrane reflected from lyoid 
and rudimentary tongue upon superficial stratum of ventral mxiscle. 
S. c. and G. A., the two layers of the superficial stratum of ventral 
muscle. C. p., cervjcalis profundus, or deep stratum of ventra] muscle 
between (C) the coracoid and the hyoid. R, thick rihlike bone 
exposed by dividing part of deep stratum of ventral miiacle. 

Fig. 27. Eight tide of skull of Lepidosiren, from which the 
muscles have been cleared away to show the nerves. The optic is 
not shewn. OpJith., the ophthalmic of the fifth;/, n , its fronto-nasal 
branch; n, its naaal branch; and i. o. iti infra^orbital branch. ;>S^. m., 
the supra-masillary division; I, its temporal or muscular branch; 
y. n'., its fronto-nasal branch; i. o'., its infra-orbital branch. /. m., 
the infra-masillary division; ji', its nasal branch ; 6, its buccal branch; 
m, its large mandibular branch giving off (1} labial branches to outer 
Bide of mandible. 7', the branch of the seventh accorajianying the 
mandibular branch of the fifth; 7", the branch of the seventh to 
the depressor mandibuto (I). vi~), which is continued heueath the 
mylo-hyoid and curls beneath the jaw reappearing (7'") to supply the 
lip. Sr/., the squamous bone. S. o., the supra-opercular bone. /. o., 
the infra- opercular bone. C. A., the coraco-hyoid muscle. D. m., 
the depressor maudibulce. L, the external lateral ligament of the jaw. 



; MUSCLES OF THE SMOOTH DOG-FISH (Mustelus 
leuis), (PI. VI., Figs. 2S to 33). 

paURE 28 represents the dorsal aspect of the fore part of the 
Biiiiiuil, and shews the obliquity of the transverse septa in the 
upper half (j¥. B.) of the DOiiSAL muscle, the mesio-dorsal 
muscle as it is sometimes called. In the lower or latero-dorsal 
half {L. D.) of the dorsal muscle, the septa form a series of 
gentle curves with anterior convexity; but in the upper half 
they are projected forwarda iuto angles, which increase to ex- 
treme acuteness as the muscle approaches the head, more so 
than could he represented in the drawing. The upper lines of 
the angles are the more oblique and larger, running twice as 
far backwards as the lower lines or more. There are also a few 
return septa near the dorsal edge; and the angles formed by 
these, with the upper lines just mentioned, are prolonged back- 
wai'ds into extremely fine points which are lost in the mesial 
septum. The pointed extremities of the several angles formed 
by the union of the septa are thicker than the rest of the septa 
and show a gradual transition into tendons, some of which are 
fully developed and run along as distinct delicate tendons for 
considerable distances without any accompanying muscular fi- 
bi-es; and they are inserted into the median dorsal septum or 
into the vertebral processes lying in or near the septum. Those 
prolonged tendinous apices of the converged and united septa 
closely resemble the delicate tendons of the dorsal muscle so 
remarkably developed in Snakes, and are obviously the repre- 
sentatives of them, rendering it clear that the tendons and the 
aepta are homologous structures. 

The muscular fibres situated between the very oblique septa 
do not retain their antero-poaterior direction, but run with some 
obliquity in a pcnniform manner. 

Turning attention to the VENTRAL muscle, a broad median 
JKDrtion — the medio-ventral portion {M. F.), of paler colour than 
the rest of the lateral muscle, is seen to overlap the more la- 
taral — tjie latero-ventral — portion, covering it as far as the in- 
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Terted angles formed by the ventral aepta. It tas a defined 
edge and is easily separated from the lateral portion, there being 
a distinct, though delicate, layer of areolar tissue between the 
two. This at least is true as regards the muscular fibres, which 
in both portions are tliroughout directed antero-posteriorly. 
The intermuscular septa are, however, continuous and hold the 
two portions in close relation with each other; and behind, near 
the ventral fin, the two are blended in the common ventral 
muscle. In the drawing the middle portion is shown partially 
reflected ; and the subjacent lateral portion is seen in shade. 

The median portion, which corresponds with the brachio- 
cephalic portion of the lateral muscle, superficial and deep, of 
Lepidosiren (p. 70), increases in breadth and distinctness as it 
advances forwards, and is inserted into nearly the whole length 
of the shoulder-girdle and into the fin. A little behind the fin 
it gives off a superficial stratum, which, however, is much less 
segmented from the deep stratum than is the corresponding 
structure in Lepidosiren. The upper portion of this stratum, 
representing the latiasimua dorei {L. d), is inserted into the 
scapular part of the girdle, and expands upon the dorsal surface 
of the root of the fin reaching to its anterior edge. Upon the 
fin it lies upon, and to" some extent blends with, the proper 
muscle of the fin. In the drawing it is represented as partly 
reflected from the fin-muscle. The lower portion of the stratum, 
representing the pectoralis {P), is inserted into the coracoid 
part of the girdle, and extends slightly upon the under or ven- 
tral surface of the fin, becoming, in some measure, blended with 
the proper muscle of the fin. An intermediate or axillary por- 
tion of the stratum forms a furrow, in which the edge of the fin 
is received. It is inserted into the girdle and into the fin, be- 
hind the joint of the fin with the girdle. 

I may here remark that the upper or scapular end of the 
girdle is prolonged into a pointed process, which runs over the 
lateral septum and projects in between the fibres of the dorsal 
muscle, where it terminates in a ligament which is lost in one 
of the transverse septa, not far from the lateral septum. I do 
not, however, find that any of the fibres of the dorsal muscle are 
inserted directly into the scapula. 

Before reaching the lateral septum and the dorsal muscle 
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the scapula ties upon the upper part of the ventral muscle — the 
latero-veutral muscle — and its lower edge is connected with one 
of the transverse septa of this muscle. Moreover, some of the 
fibres of the muscle pass into its under surface, constituting a 
serratus. These are continuous with fibres of the same muacle 
farther forward, which pass, from a deep level of the lateral 
septum, backwards to the under surface of the scapula, and are 
inserted there, constituting a levator acapuice. 

Reverting to the pectoral part of the mesio-Iateral muscle, 
which I have described as being inserted into the coracoid, I 
should add that the more superficial fibres (Fig. 29) are inserted 
not into the coracoid but into the transverse septum lying be- 
tween the coracoid and the skin (the coracoid is developed in 
the deeper part of this septum, which may therefore be called 
the 'coracoidal' septum). Through the medium of this septum 
it ifl continued onwards into a superficial cervical muscle, which 
may be called ' cervicalia snperficialis inferior.' This last is a 
thin muscle without septa; and its fibres radiate forwards and 
outwards. Anteriorly, they pass superficially to the hyoid, ac- 
quiring reinforcements of fibres from the mesial line, and are 
attached to the lower margin of the mandible and also to the 
hyoid near the angle of the mandible. Posteriorly, they ex- 
pand, to some extent, upon the fin, as well as are continuous 
with the pectoral Laterally, they pass beneath the branchial 
chamber, are connected slightly with the branchial cartilages, 
and extend into the gilUcovers between the branchial openings. 
An tero-late rally, between the foremost gill-opening and the 
jaw, they pass over the fore part of the branchial chamber. 
Here, as well as between the several branchial openings, they 
are continued upon the dorsum of the animal as far as the 
lateral septum, forming what may be called the ' cervicalis sit- 
perfdalis euper^or' 

This superior muscle is quite as strongly marked as that 
on the under surface of the throat and branchial chamber. 
It may be described as arising on the dorsum of the animal 
and extending downwards to meet the inferior muscle. Taking 
this view of it, we find it to arise from the projecting upper and 
back part of the skull, from the anterior edge of the scapular 
part of the shoulder-girdle near the fin and, slightly, &om the 
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dofBal surfjice of the fin, where it represents the trapezius and 
meeta the latissimus dorsi, also from the lateral septum be- 
tween the shoulder-girdle and the skull. In the last situation 
tha fibres are traceable down, beneath the septum, to the 
lateral parts of the vertebriE and to the fibres of the deep 
' portion of tlie ventral muscle passing forwards to the skull. 
The fibroa descend forwards and outwards, over the branchial 
chamber and the gill covers, and are continuous with the 
ascending fibres of the cervicalis mperficialis inferior. They 
pass over and are slightly connected with the branchial car- 
tilages in the same manner as the fibres of the last-named 
muscle are related to these cartilages beneath. 

The points of diSerencQ between the svperjiaial Irachio-cephalie 
Btmtum in tliis animal nud in Lepidusiren (p. 70) are slight, and are 
CflMsed piirtly by the difference in the gill opeuing!^ The segmenta- 
tion from the deeper part of the stratum behind the girdle is less 
distinct in the Dog-fish ; and the stratum in front of the girdle does 
not, ia this animal, expand over the dorsal muscle as it does in 
Lepidosii-en. There is further not that distinctly segmented deeper 
layer of the snperGcial stratum in or near the meBiuI hne which I 
have called 'genio-hyoid' in Lepidosiren (p. 73), The cervicalie euper- 
Jicialia inferior I suppose to represent, as in Lepidoairen, the in- 
ferior part of the euAcuianevs colli, the glerno-cLeida-^naMoidaua, the 
ntylo-Jiyoidms, the anterior belly of the digmtrictis and the genui- 
hyaideus} while the cervicoiw superJiciaUe superior represents the 
superior part of the svicutaneua colli, the depressor numdihidtv, the 
leEator arcaum, the trapaei-ua with the cervico-hnmerals and rhoni- 

Beneath the cervicalis superjicialis stip., which has been 
partly cut away in Fig. 28. is seen a strong muscle {Levator 
scapuUe) arising from the lateral septum and from the sides 
of the vertebriE beneath it. The fibres pass backwards and 
downwards to be inserted into the under surface of the scapula 
where they meet the fibres of the lateral muacjej which I have 
called serratus, commg foi-wards to the same cartilage 

The division and reflection of the cervicalis superf. inf. 
from the middle line, aa represented, on the right side in 
Fig. 29, brings into view the continuation of the deeper layer 
of the ventral muscle, which may be called cervicalis profundus 
(0, p.), from the fore part of the coracoid to the hyoid and 
the glossal cartilage. It constitutes a thick well-defined mascle, 
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like ita horaologiie in Lepidosiren, and presents transverse 
septa corresponding in number and position with the branchial 
cartilages. At its origin this muacle, like the cerv, super/., is 
connected with the coracoidal septum as well as with the 
coracoid ; and it extends with the septum for some little dis- 
tance upon the ventral aspect of the fin. The proper muscle 
of the fin also derives origin from the septum as well as from 
the coracoid. The septum therefore brings into relation and 
gives origin to the ccrcicalis sup. inf. and the cej-vicalis prof. 
in front, and to the pectoral, ventral, and fin muscle behind, 
linking them all together and to the coracoid'. 

The fin-muscle upon each surface is, in consequence of the 
different direction of its fibres, lite the muscle upon the median 
fins (see pp. 69, 92), in great measure segmented from the 
extensions of the lateral muscle which spread upon the fin. 

We have traced the superficial stratum of the ventral muscle 
(pervicalis superficialis), over the shoulder-girdle and over the 
superficial branchial cartilages, and the deep stratum {cervicalia 
profundus) forwards from the coracoid to the hyoid. The 
deepest stratum of the ventral muscle passes from the deep 
Burface of the girdle upon the deep branchial cartilages*. Su- 
periorly, beside the bodies of the vertebra?, it ia continued 
from one cartilage to another, and from the uppermost cartilage 
to the base of the skull, forming a continuous series of alter- 
nating cartilages and muscles, like the ribs and the intercostals. 
Furthermore some of the fibres are reflected from the hindmost 
branchial cartilage upon the tesophagus, contributing to the 

■ ' The coiirsB of the nervcB to the fin accorda witli tha dispoBition of the 
mascien, as campared with those of LepidoBircn and of higher sniinalB. The? all 
para behind the jrirdle, except one which penetrates the edge ot the girdle inime- 
diatfly behind the point of articnilation of the fin. They traverse the ventral 
muaole in a. line behind this point, having a.bove them the part of the ventral 
muscle attached to the acapnia which I have designated aerraiuf, and having be- 
neath them the part of the ventral muscle attached to the coracoid, and forming 
a deeper stratum than the pectoral, which rapresenta the coaJo-caroeoiii. 

■ The deep branchial oartilagea, five in namber. oommence above, that ia 
beneath the vertebra! bodiea, by flattened, slightly ourred ends, in close contact 
with the maEOOB membrane of the pharym. At the level of the aidea of the 
bodies of thavertebrie they suddenly tlnoien and turn downwards, rnnninK round, 
in centaot with the pharyns, to the median line, where they coalesce with those 

tof the opposite side. Theaupertieial branchial cartilages are nearly sabontaneons, 
■eparatad from the akin bj tha fibres o[ the auperfloial cervical masales only. At 
their npper or vertebral ends they are connected by fibrous tisauo with the deep 
cartilagea ; and thoir lower ends euipaiid and ouderlio the deep cortili^eB wbioh 
ue ftUo expanded. 
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muscular coat of that tube and forming a diaphragm between 
ihe branchial and pericardial chambers. Some of the fibres 
also pasa from the oesophagus to the vertebral coluino. 

The muscular coat of the oesophagus is further augmented 
by a small muscle on either side which extends, from the base 
of the skull and the foremost vertebrse, upon the upper flat 
euda of the branchial cartilages and upon the cesophagua. 

A second or post-cardiac diaphragm is formed by a layer 
of the fascia transversalis reflected from the hinder edge of 
the girdle upon the (esophagus. It is not accompanied by any 
muscular fibres. .^B 



Ventral Fin (Fig. 30). The dorsal muscle {Gl.) of m 
ventral fin is broad and square-shaped, and in part continuous 
with the superficial strata of the ventral muscle, whereas, 
behind, it overlies the ventral muscle and is easily dissected 
from it. It thus affords a good example of transition from 
continuity with the lateral muscle to superposition with regard 
to it. As it descends upon the fin it blends with the proper 
muscles of the fin and extends also upon the clasper. It repre- 
sents the gluteus maximiis, together, probably, with the sartoriua 
and tensor vagincB femoris (see also Ceratodua, p. 95). I do not 
trace any of the fibres of the caudal part of the ventral muscle 
into the back of this fin-musc!e or into the back of the flu 
or the clasper. The caudal muscle is, however, largely inserted 
into the pelvis, behind, as is the ventral abdominal muscle 
in front. Near the mesial line the pelvis quite inten-upta tha 
ventral muscle, cutting off the caudal from the abdominal part, 
and lying in contact with the visceral cavity. More laterally, 
however, the pelvic cartilage is imbedded in the ventral muscle, 
the fibres of which are continued, on both its superficial and 
deep surfaces, from the caudal to the abdominal region. 

The following description of three transverse sections of 
the animal, together with the drawings (Figa, 31, 32 and 33) 
and the accounts of them at p. 90, shew the relations of the 
lateral muscles to the septa, to the vertebr<e and their processes 
and to the median fins. 

A transverse section of the animal through the anterior 
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dorsal fin (Fig. 31) shows the lateral septum (L.s,) passing 
from the laterally projecting margins of the body of the 
vertebra, quite on a level with its lower surface which is flat- 
tened or slightly concave. It first takes a sweep downwards, 
then ascends to the part where it appears on the surface. 

Beneath it, the ventral muscle is extended over the abdo- 
minal cavity and presents one thick oblique septum (C) indi- 
cating the commencement of the medio-ventral part of the 
muscle {M. F.). Above the lateral septum septa radiate from 
the middle of the neural arch about the position of the articu- 
lating processes. There is no neural spine, or a very short one. 
The median neural septum is continued, from the summit of 
the neural arch, to the cartilage of the fin, and there splits 
into the septa {A. A.) which separate the fin-muscles, on the 
two sides, from the lateral muscles. These last-mentioned 
septa resemble the other septa of the lateral muscle, though 
they are rather thicker; and their relations indicate the fin- 
muscle to be a segment of the lateral muscle. The cartilagi- 
nous fin-ray extends far beyond the fin-muscle into the fins ; 
and its extremity is embraced by the homy subcutaneous fibres 
of the fin, which pass on either side of it. 

In a section (Fig. 32) through the posterior dorsal fin and 
the anal fin the lateral septum is seen passing from the side 
of the haemal canal, at a point below the body of the vertebra, 
about corresponding with the point, above, from which a septum 
passes from the side* of the neural canal, a point, that is, answer- 
ing to the articulating processes. The neural spine is some- 
what pronounced, as is also the haemal The cartilaginous rays 
extend into the haemal as well as into the dorsal fin. 

In a section (Fig, 33) through the caudal fin the relations of 
the lateral septum to the hiemal canal correspond with those iu 
the section just described. The neural and haemal spines, 
especially the latter, are much more prolonged, extending 
quite to the bases of the respective fins; and the homy fila- 
ments of the fins embrace their ends, much as, in the dorsal fin, 
they embrace the free ends of the cartilaginous rays. These 
rays are here absent, and there are no fin-muscles. 

Thus the neural and haemal spines are reciprocal with re* 
gard to the cartilaginous rays. When these are developed 
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and penetrate between the lateral imiBcleH the spiuea are s 
or abortive ; and, on the contrary, when the rays are abortiTC 
the spines run on into the fias. 



DESCEIPTION OF FIGURES. (P!. VI,) 

Fig. 28. Dissection of the upper BuriUce of the foi-e part 
Dog-tish, to show the angular piolimgntiona of the aepta of (M. O.) 
the medio-dorsdl part of the lateral muac!e. L. D., tlie latero-doraal 
part of the aama. L. K., the lutaro- ventral, and M. V., the medio- 
ventraL Lat. d., latissimus dorai, which has heen partly reflected 
from the fin-muscle. P, pectoral. C. s. «., cerricalia superGcialis 
Buperior, ita supra-branchial portion. S. F., the dorsal fin. 

Fig. 39. Dissection of the under surface of tha fore part of the 
Dog-fiah. M. v., the medio- ventral portion of the lateral mnacle. 
P, ita aaperticial, or pettoralia, layer advancing to the fin and to 
(6'. S.) the coracoidal aeplnm. G. s. L, the cervicalis siipevlicialia 
inferior, which, on the left side of the auima!, is in situ, but, on the 
right side, haa been reflected to shew (C. pr.) the cerTicalis profundus, 
and the superficial branchial cartilages. The hinder fibres of the 
cerricalia pr. are aeen passing upon the fin and connected with the 
fin-mnscle. G. 3., the gloaao-hjal. C. S., cerato-hyaL B, bran- 
chiostegal raya. 

Fig. 30. Side view of a portion of the hinder part of the Dog-fish 
to ahow the relation of the dot'sal muscle (ffi.) of the ventnil fin (V.P.) 
to (i) the Iat«-al muscle. F. D. F., the posterior dorsal fin. CI. CI., 
the claspera. 

Fig, 31. Section through the anterior dorauJ fin and the body 
wall, L. S., lateral sejitum. A, septum between the dorso-laCen^ 
raUHoIe and the fin-mnscle, passing to the root of one of the cartila-. 
ginons fin-raya, and continued on, as a median septuni, to the dorsal 
spinous process. A', similar septum to the tin-ray above. M, septum 
from neural arch separating D. L., the dotao-latenJ muscle from M. D.^ 
the medio-dorsal muscle. C, septum between ( V. L.) the veutroi 
lateral and (M. V.) the medio -venti-al muscle. The parts of tha 
vertebra which are ossified are distinguialied from the cartilaginona 
parts by not being dotted. 

Fig. 32. Section through the post-dorsal (P. d. F.) and the anal 
(A. F.) fins. V, the ventral mnacle behind the part where it is 
divided into medio-ventral and ventro-lateral. D, septum between 
tbe ventral muscle and the anal fin and fin-muscle. A, septum 
between the dorsal muscle and the dorsal fin and fin-muscle. 

Fig. 33. Section through the caudal fin showing the pi-olongatioa 
of the neural and hajmal spines into the fin. L. S., lateral aejitum. 
JV. S. ia the divided end of an overhanging neural spine; and //. &' 
is the divided end of an underlying hieiual spine. 
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MUSCLES OF CERATODUS. (Pkte VII. Figs. 
3i to 38')- 



Lateral and Mesial Fin-Muscles. 

The lateral muscle presents the usual general piscine charac- 
ters. There is, however, none of the superficial, soft, coloured 
stratum often found over and near the lateral septum". The 
ventral intermuscular septa simply slant from the lateral septum 
backwards and downwards to the ventral line. Traced inwards 
they pass obliquely forwards to the riba, or to the tranaversalis 
fascia in the trunk, and in the tail to the hasmal spines and 
the median septum. Near the pectoral girdle the direction of 
their slant is reversed. The dorsal intermuscular strata, at first, 
slant backwards and upwards from the lateral septum ; then 
they curve forwards to the line at which the dorsal fin-muscles 
impinge upon the lateral muscle. Here the direction is again 
suddenly changed ; and they slant backwards and upwards, 
through the fin-muscle, with a greater obliquity than they 
present near the lateral septum. The septa in the muscle 
extending upon the side of the dorsal median fin are distinctly 
continuations of the septa of the lateral muscle, though their 
direction is somewhat different. The same disposition is ob- 
served throughout the tail; except that as they are traced back- 
wards the curves of the septa disappear; and in tbe hinder part of 
the tail the septa extend as straight lines, obliquely backwards 
and upwards, through the dorsal part of the lateral muscle and 
onwards, with merely an increase of obliquity, through the fin- 
muscla In like manner the" septa of the ventral pai-t of the 
lateral muscle, behind the anus, merely acquire an increased 
slant backwards when they traverse the muscle upon the sides 
of the median fin. 

Near the lateral septum the fibres of tha lateral muscle, 
ventral and dorsal, take an antero-posterior direction, a direc- 

■ For the oppoitmiity of disaeatiog tbis animal I am inilebled to the Idud- 
nesB ol Prof. Flower, ol tlie Eoyal College of SutgeonB. It was disaeoted for ma 
by Mr AnninRBon. The anatomy of Cecatodas, with tha eioeption of the muBclca, 
bna been fall; described b; Dr GiinUier, in an adanirablo paper aoataimid in 
the Phil. Trans, a/ the lioy. Soc. (or 1871. 

■ Tbia iraa also absent in LepidodiGn and Ceiatadaa. See (An. p. 106. 
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tioQ that is parallel with the direction of the septum and of tte 
axis of the animal. As they become more distant from the 
septum they acquire a slant ; the fibres of the ventral muscle 
iiicUning a little downwards and backwards and those of the 
dorsal muscle a little upwards and backwards. Near the ventral 
mesial line the direction of the fibres is again antero-posterior ; 
but near the dorsal mesial line the fibres still retain a slight 
obliquity. Dissected from without inwards the fibres of the 
deeper parts of the ventral muscle are found to preserve much 
the same direction as do those near the exterior; that is, no 
difierence is traceable which would indicate an incipient divi- 
sion into external and internal oblique, such as was observed in 
Lepidosiren [p. 68) and more markedly in Cryptohranch 
{p. 11). We notice that as they approach the interior they 
become intermingled with an increasing number of threads 
of fibrous tissue which take the place of the muscular fibres. 
In some places a tolerably distinct stratum of these, pass- 
ing from rib to rib or septum to septum, lies upon the trans- 
versalis fascia. There are no muscular fibres beneath the 
level of the ribs to represent a ti-ansversalis muscle. This de- 
creasing proportion of muscular fibres towards the interior of 
the abdominal wall is interesting as an indication that the 
development of its muscular tissue become less active as we 
approach the interior (see oba. on the Tadpole, p. 113). 

The intermuscular septal planes being continued into the 
muscle of the median fin, it follows that the muscular planes are 
likewise so continued, and that the fiu-musele is an extension of 
the lateral muscle. There are, however, some distinguishing 
points. First, the direction of . the fibres is different. The 
fibres of the fin-muscle are nearly parallel with the fin-rays, 
that is, have a much more vertical course than those of the 
dorsal muscle ; aud the change in direction takes place suddenly, 
the fibres of the fin-muscle impinging upon those of the dorsal 
muscle at an angle which approaches to a right angle. Hence 
the one set are segmented from the other ; aud a layer of the 
superficial fascia, as described in Lepidosiren, and shewn in 
Fig. 31 of Dog-fish, passes between them, covers the edge of t 
lateral muscle, and meets its fellow in the mesial line, or c 
into, relation with the fia-bones and the vertebral spines; whi 
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the other, or outer, layer is continued upon tLe siirfa<;e of the 
fin-muscle and the fin, The fin-muscle and fin are continued in a 
channel between the two fascial layers just mentioned, and 
are transversely segmented by septa crossing the channel and 
continuous with the transverse septa of the lateral muscl& The 
fin-ray bones are ossifications in the meeting-points of the septa 
of the two sides in the median line ; just as the spinous 
processes and ribs are ossifications in the median or other parts 
of the transverse septa of the lateral muscle. The fin-muscle ia 
accordingly divided into bundles, which correspond in num- 
ber with the interspinoua and fin-ray bones ; and each bundle 
is inclosed in a fascial sheath which separates it from the 
adjacent bundles as well as from the lateral muscle. Each 
bundle also is composed of fibres running parallel with the fin- 
ray and springing from the surrounding sheath, chiefly from the 
basal part of the sheath which rests upon the lateral muscle, 
but partly from the septa which separate them fiwm the fibres 
of contiguous bundles. 

The superficial or EXTERNAL FASCIA is unusually thick. It 
is connected by areolar tissue with the derma on the one side- 
face, and with the septa of the lateral muscle on the other ; 
these connecting it, as in Lepidosiren and Cryptohranch, with the 
fibres of the lateral muscle and with the deep, or internal, or 
tratisversalis fascia. It is also continuous with the transoeraalia 
fascia along the ventral edge of the animal ; and, in the abdo- 
minal region, the blended fascice of the two sides are united in 
the median line, forming a median septum. Behind the pelvis 
the blended superficial and deep fasciie on the one side are 
separated from those of the other by the bowel passing between 
them to the auus ; and a sheath formed by them is continued 
upon it (see also Fig. 23, G). 



Muscles of Pelvic and Pectoral Fins. 



The cartilaginous pelvis, with its smooth anterior, or pre- 
pubic, styliform cartilage and its lateral conma, resembles that 
of Lepidosiren (p. 69 and Fig. 23); but the cornua are shorter, 
and each is forked (Fig. 34 0), terminating in two blunt prongs. 
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into the binder of which two intermuacular septa convf 
are inserted. Behind, the pelvis terminates in a semiluni 
edge, with a condyloid projection on either side for the artidi 
lation of the paddle-like fin*. 

The atyliforni process is enclosed in a sheath of the blended 
fascife, as in Lepidoairen, Tlie coniua lie in the lateral muscle, 
the fibres of which are attached to their anterior and posterior 
suifacea. The under surface of the pelvis ia covered, on each 
side, by a thick muscular mass, the fibres of which are parallel 
with those of the lateral muscle, though they are separated from 
them by a cleft. This maes is divided into two nearly equal 
portions — a median or 'plantar' and a lateral or 'dorsal;' and the 
line of division between them con'esponds with, and is a conti- 
nuation of, tlie line of the inferior edge of the fin. The dorsal 
or lateral portion (6L Fig. 34) passes upon the dorsal or outer 
surface of the fin ; and the plantar portion passes upon the ven- 
tral or inner surface of the fin nearly to its extremity'. Each, 
in its course upon the pelvis and upon the fin, is marked by 
transverse inscriptions, like those of the caudal lateral muscle. 
These inscriptions are transverse upon the proximal thick part 
of the fin ; but, on the moi'e distal part of the fin, they be- 
come oblique, slanting from the middle or axial line of the fin, 
backwards and outwards towards the mai^n of the fin. They 
correspond with and overlie the lines of division of the axial 
cartilage of the fin into pieces; and they extend over the raya 
which pass, in a penniform manner, from those lines. Tbey do 
not extend between the pieces of the axial cartil^e so far aa 
the margin of the fin, but only about half-way from the axis to 
the margin. In the intervals between them the muscular fibres 
are directed longitudinally, parallel, that is, with the axis of the 
fin. In the more marginal parts of the fin the muscular fibres 
slant off obliquely, from the middle longitudinal set, which form 
the proper muscle of the fin, towards the margin; and the two 
sets are to some extent segmented from each other, in the same 



I GUntLor, 1, c, p. TiSd and figunis. In Cryptobranch tbe prepubic cartilage 
ia not ooQtinoouB with the pelvic cartilage, ob iu Cecatodus and LepidoBireu. but 
jointed to it b; Abniiia tissue. It ia also less cylindrical and small, uud bifur- 
eates anteriorly into two flat nnaymiaetrical honiB, 

' I use the wonls ' plantar ' and ' dorsal ' in reference to tbose portions of tbe 
Cn-inuEcle, ta indicate their correepoudeuce with the respective gtonpa of 
muisdee possiDg to tbe bind limb in tugher nnimfila. 



i 



manner as the muscles of the mediao fin of the body and tail 
are segmented from the adjacent parts of the lateral muscle, bat 
less distinctly. Towards the extremity of the fin the distinction 
between the two sets becomes less marked; and, at last, the 
middle eet of fibres are continued without interruption to the 
edge of the fin (Fig. 34). This similarity in the constructioD 
of this almost uniquely bipinuate fin or paddle and in the 
arrangement of its muscles, to the constnictiun of the tail and to 
the arrangement of the muscles of the tail, ie highly interesting. 
It is strongly confirmatory of the view I liave formed, from the 
dissection of this animal and Lepidusircn, that the muscleu of 
the mesial fin are derivations fi^om the lateral muscles, present- 
ing varying degrees of continuity with, or segmentation and 
separation from, them. 

The muscle on the dorsal surface of the fin is not derived 
entirely from the girdle. It receives a direct accession from 
the lateral muscle in the form of fibres which converge, from 
several of the s^ments of the lateral muscle, upon the fin, and 
which blend in one of the septa of the fin-muscle (Fig. 34, G'L). 
Of these fibres the foremost, running parallel or nearly so with 
those of the lateral muscle, are continued uninterruptedly into 
them. The hinder fibres, crossing that muscle more at an 
angle, are segmented from it, be upon its surface, and are with- 
out difficulty dissected from it, aflbrding, like the corresponding 
muscle in the Dog-fish (p. 88, Fig. 30), another illustration 
of gradual segmentation in consequence of increasing difference 
of direction. 



tlie dorsal fin-muHcle represents not uncertainly 
the shett of the veuti'iil muscle extetidiiig upon the dorsal aspect of 
the con-eBponding limb io higher animala, which may be piirtially 
or wholly iuterrapted by the ilium growing through it, and which 
becomes more or less segmented into aartorhis, tensor vaginix Jemorii, 
and gluteus. The part of the muscle derived from the pelvis repre- 
Bunta the deeper glutei, itc. 

In like manner the muscle on the ventral aspect of the fin 
is not derived altogether from tlie plantar and internal or mesial 
portion of the sub-pelvic mass just described. It is joined by 
bundles of fibres from the deep surface of the hinder or ischi- 
atic part of the pelvis; and, moreover, some of the fibres from 
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the lower edge of the ventral muscle passing forwards from 
tail (Pf. Fig. 36) are reflected into it. 

This acneanion to the jiluntar fin-louacle from the caudal part of 
the yentral ninstcle may be i-egarded as representing the caudo-appen- 
diciilar Beries of Urodelaua which are variously segmented into caudo- 
pedal, caudo-cniral and cando-femoral. 

The disposition of muscles upon the pectoral fin, which is 
also a bipinnate paddle, resembles closely that of the muscles 
upon the ventral fin, except that they are formed altogether by 
fibres passing from the girdle, there being no accessions from 
the lateral muscle, no correspondents, that Is, with the latissi- 
miis dorsi and pectoralis. The fibres that arise from the sca- 
pular part of the girdle — the part above the joint with the fin — 
form a ' scapulo- brachial' muscle, which passes upon the dorsal 
.aspect of the fin; and the fibres that arise from the coracoid 
part of the girdle— the part beneath the joint with the fin — 
form a 'coraco-brachial' muscle which passes upon the ventral 
aspect of the fin. 



Brachio-Cephalic Muscles. ^| 

Traced forwards the ventral muscle iloes not give off, as in Le- 
pidosiren, a superficial brachio-cephatic muscular stratum; though 
the superficial fascia, which represents it, is continued forwards 
over the girdle to the jaw. A representative of the cervical or 
cephalic portion {cervicalis superficialia) of this muscular stratum 
is, however, fOund in front of the pectoral limb-girdle in the 
form of a muscular layer composed of fibres or bundles passing 
transversely, or in a slightly curvilinear manner, over the gill- 
cover (Fig. S4, C.S.). Traced upwards these fibres do not reach 
the lateral septum, but are attached to the girdle (the scapular 
part of it) above the fin, to the supra-scapula, and the back- 
wardly projecting cartilaginous occipital angle of the cranium. 
Anteriorly, they encounter and are attached to the opercular 
and sub-opercular bones, the binder ends of which project into 
and interrupt the layer, and to the lower jaw. Inferiorly, they 
extend beneath the throat, and are lost in the extension of the 
superficial fascia. By this means only they acquire coonectioa 
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with the rest of the ventral muscle. They take chiefly a trans** 
verse direction, and bear close resemblance to the corresponding* 
cervicalis awperfidalis of Lepidosiren and Dog-fish. The re-- 
flection of it, as in Fig. 37, shews it to be inserted strongly into 
the cerato-hyoid cartilage ((7. Ed), also into the jaw near its 
angle, as well as into the opercular bones, and into the body 
of the jaw (Jf ) between the angle and the symphysis. There 
are not any fibres running forwards from the hyoid to the 
symphysis and corresponding to those which in Lepidosiren 
(p. 73) I have supposed to represent the anterior belly of the 
digastric. 

This muscle is mentioned, and partly described by Gunther, p. 525. 
Lying beneath the outer or posterior half of the Buboperculum, 
closely united with and projecting beyond it, so coming into relation 
with the fibres of the muscle just described, is a remarkable plate of 
cartilage, represented at S, o. c. Fig. 37, which is not mentioned by 
Giinther. It is quite separate from all the cartilages of the skull, 
and is connected only with the suboperculum, though lying near the 
hinder edge of the cerato-hyoid cartilage. There is not any similar 
cartilage under the operculum ; for the small cartilage described as 
pre-operculum by Giinther is quite separate from the operculum. 

Beneath the cervicalis superficialis, near the middle line, is 
the muscle which I have described in Lepidosiren (p. 71, and 
Dog-fish, p. 85), as the deep layer of the cervicalis superficialis^ 
In this animal it is more separate from the remainder of the 
cervicalis sup, than it is in Lepidosiren; and it constitutes a 
distinct genio-coracoid {O.c. Fig. 37). It is flat, riband-like, 
and attached behind to half-an-inch of the anterior edge of the 
coracoid cartilage, and of the epicoracoid-bone (p. 106), near the 
middle line. It extends, forwards, to the under-surface of the 
hinder edge of the mandible near the symphysis. It passes 
beneath the hyoid, and is not connected with it ; still its fore- 
part may, and probably does, represent the genio-hyoid of 
other animals or the hyo-mental (p. 137). 

The DEEP LAYER OF THE BRACHIO-CEPHALIC EXTENSION i» 

disposed much as in Lepidosiren. It first, in its lateral part, 
encounters the peculiar bone, or first rib, which appears to be 
formed in the lateral part of one of its septa. From the ante- 
rior and outer surface of this bone is given off a thick muscle 
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(aerratua), whicli is a continuation of this stratum, to the nndi 
surface of the scapula. A little more anteriorly and near 
middle line the brachio-cephalic ia inserted into the coracoid 

cartilage and the epicoracoid septum which quite interrupt it. 
In front of the coracoid it ia continued as a thick miiacle, but 
without septa, to the hyoid forming a coraco-hyoid, the repre- 
sentative apparently of the sterno-hyoid. The middle part is 
inserted into the base of the cone-shaped glosso-hyal by a flat 
tendon which pa&aes beneath the basi-hyal. The fibres of its 
lateral part, which are situated in rather a deeper level, are 
inserted into the basi-hyaL 
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DESCRIPTION OF THE FIGURES OF CEEATODUS 
(PI. VII.). 

Fig. 34. A ride-view of the animal, shewing D, the dorsal, and 
V, the ventral ciuacle, and the lateral septum between them. 

/", the Btyliform prepubic cartilage turned ont of its median 
sheath, and inclined upon the left side of the ventral muscle. G, 
cornua of pelvic cartUage. ff/., doi-sal-fin muscle passing from the 
pelvis, upon the dorsal surface of the ventral fin. GV, accession to 
dorsal-tin mnscle from lateral muscle. A, the anus. S. F., the 
superficial fascia reflected from the outer-aurlkce of the ventral 
muscJe. It joins {T) the transversalia fascia coming from the inner- 
Burfeoe of the ventral muscle. The two united are continued upon 
the boweL 0., opercular bone. S. 0., snhopercular bone. G. s, «., 
ceiTicalia superiicialia superior muscle (its supra-branchial portion) 
passing over gill-cover, C. Br., coraco-brachial mass passing upon 
the ventral aspect of the fin. S. Br., Bcapulo-brachial muacle passing 
upon the dorsal aspect of the £n. 

Fig. 35. A piece of the lateral muscle with one of the myotoraea 
dissected out to shew the sclerotome, or intermuscular septum, /, M., 
passing inwards and forwards above and below the lateral septum to 
F, the fin-ray bone, and R, the rib, in which it terminates, as ■well 
aa in the side of the body of the vertebra between them, if, a 
rib in front The transversalia fascia is seeo between the two ribs 
with an outer coating of tendinous fibres which slant, from above 
downwards (ventrally) and forwards, in a direction that is different 
from those of the muscular fibres above them, and corresponding with 
that usual in internal intercostals or depresaores coatarum. The cut 
ends of the fibres of the ventral muscular bundles are Been in front 
of the gap; wLereas the doi'sal fibres have been cleared away in the 
cor responding situation, and the under-surface of the septum next 
adjacent has been there exposed. 
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Fig. 36. The pelvis and fin with part of tlie lateral mnscle. 
P, the prepubic cartilage. 01,, the doiwil muscle from pelvia to fin, 
and Gt. , the acceeston to it from the Tuntml muscle. The latter has 
been divided and reflected to iihew PL, the plantar muscle from the 
pelvis to the fin, and PL', the accession to it from the caudid port of 
the ventral muscle. 

Fig. 37. Diaseetion of the deeper mosclea in the under-snriace 

of the throat. V, the ventral, or brachio-cephalic part of the ventral 

muscle. 5, F., superfidal fescia passing over C, the ooracoid to 

y S, the gymphyiua of the mandible. C.s.s., cervicalia aupcrScialis 

I superior inserted into, S.o., the sub-operculum. S.o.c, the stib- 

i opercular cartilage, C. A., the cerato-hyal, and J/, the mandible. 

C. II., the coraco-hyoid inserted ioto G, A., the glosso hyal, and 

£.h., the basi-hyvl. 6. c, the genio-corocoid of the right side. G.e'., 

the genio-coracoid of the left tdde turned back iu its middle and 

hinder part. C. Br., ooraco-brachial. 

Fig. 38 shews the connection of the fore part of the ventral 
or brachio-cephalic muscular mass, and its septa with the coracoid. 
C, C, the coracoid cartilage. G\ the epicoracoid bone, The muscular 
fibres have been left near the middle line, but dissected away more 
laterally to shew the septa which here slant, fiMm the surface, back- 
wards and ijiwarda. The foremost septum is continued into the 
coracoid. The next has the peculiar rib-bone, R, projecting into it, 
It is continued into that bone. G. Br., the coraco-brachiol muscle 
extending from the girdle, beueatb the joint with the fin, ujioa the 
venti-al surface of the fin. S. Br., scapuio-brachial muscle extending 
&om the girdle, above the joint with the Jin, upon the dorsal surface 
of the fin. 



t NOTES ON THE MUSCLES OF THE GLASS-SNAKE. 

Paeudopus Pallasii'. 

' TiTE hind-limb ia a mere slight acaly projection from the margin 
of the ventral articular plate, where the latter is being rounded 
(rff to form the anterior wall of the cloaca. The pelvic girdle ia 
attached, above, to the transverse process of one vertebra*. 

' This animal was disxeoted for me by Mr Anningson. 

' The ilium extends a little above the trouHveise piooeas; and the inner 
K side of the iUnm is applied apon the extremity of the tranaverae process (the 
■ aecond behind the last rib) ; a ball und soaket is formed, the roaad end of tbe 
KtoansverBe procesB being received in e, xballon socket in Uie iUnie ; and tliere ia 
Bit ajnoviol CBvity with a thick aurrounding oapaule. The arrangement permits 
Ifthe lower ends of the two pelvic bones to Ewing baskwardH and forwards upon an 
witxis traversing the transverse proeesBes of tibe two sides. This movement is 

7— a 



100 



HDSCLES OF THE GL-ISS-SNAKE, 




BeDeatb, it is free in the abdominal wall, ie., not connectetl 
with that of the opposite side. The small osseous limb marks, 

by its point of connection with the pelvis, the division between 
the iliac and the pubischiatic, or ischiatic, parts of the pelvis. 

The rectus abdominis ia a more distinct and continuous 
sheath than in the Snakes I have seen. It is joined by the 
successive bundles of the obliquus extermis abdominis passing 
from the ribs into its upper or abdominal surface. Traced back 
it is quite interrupted by, or inserted into, the pubischiatic 
bone ; and the hindmost division, or bundle of the external 
oblique muscle is inserted with it, and above it, i.e. deeper 
than it, into the same bone. 

Examined more carefully the rectvs abdominis (longissi-miis 
aidominia of Fiirbringer') is found to be composed, first, of 
bundles directed, forwards and outwards into it, from the 
extremity of the ribs and the costal cartilages, the hindmost 
of the bundles being attached to the mesial part of the pelvic 
bone (they resemble detached portions of external intercostal 
muscles) ; secondly, of bundles passing backwards and down- 
wards, into it from the ribs nearer the vertehrte. These two 
sets of bundles lie in the same oblique lines ; and they are 
confluent in the substance of the rectus. That muscle may 
therefore be said to be formed, either of bundles passing from 
the ribs near the vertehrie into it, travelling for a distance in it, 
and then leaving it to be attached to the free ends of the 
ribs and the costal cartilages ; or, it may be described as being 
formed of fibres which take the opposite direction, tliat is, 
arising from the free ends of the ribs, joining it, and then 
leaving it to be inserted into the ribs near the vertebrce'- 

These bundles run chiefly into the deeper surface of the 



leetriuted b; a fibiuna bojid connecting tlie ilium with the transTerse proceBH 
nesLt in front of it, the traneferso process tliat ie next beLincl the last rih. In 
an artiaulated skeletoii in the Cambridgs Mnssuin the iliiuu ia connected 
directly with the trauBverse proocsBes o! two vertebrB, 

The limb eoneiflta of one longer bone nest the pelvis, carrying a umajler 
bone, a mars nodnle, upon its end.. These bones shoald aearouly be named 
tibia and femor. The; are as much lepreaeiitatives of the other limb-bcnea as 
of these two. 

' DieKnockcn widMvtkeln der ExtTewXtatim ier schlangeniihnUchtJiSauriera, 
von Mai Fiirbringer. Leipzig, 1S70. 

' This is the case alBo in siiakea ; though in them the bundles are finer and 
ma more into the bcutea, and toim a, lees diBtinot anteio -posterior mnsole. 
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lateral part of the rectus. Its more mesial part is formed, 
wholly or nearly, of antero-posteriorly directed fibres'. 

Behind the pubischiatic booe is a continuation of the aeries 
of external oblique inuBcnlar fibres, backwards, to the cloaca 
and into the caudal muscle on the side of the cloaca, so con- 
stituting an ischio-doacalis and an tschio-coccT/geus. These, 
it will be understood, are separated from the rectus and the 
vbliqutts by the pelvic bone. 

Radiating forwards and inwards to the middle line from 
the median extremity of the pubiscbiatic bone is a pyramidaiis. 
It is quite distinct, though thin ; and it is broad. It lies along 
the inner aide of the rectus; and the pi/raanidales of the two 
sides occupy the space on the ventral surface of _ the abdo- 
men Ahich is left uncovered by the recti diverging as they 
pass backwards to the pubischiatic bones'. This muscle is not 
described by Furbringer. 

The gracilis passes from the pubischiatic bone, where it is 
partially continuous with the rectus abdominis, into the inner 
or plantar side of the limb, and is attached to both the bones 
of the limb. Beneath the gracilis some deeper fibres, passing 
from the pubischiatic bone to the upper limb-bone, represent 
the adductors. 

The deeper stratum of the abdominal muscle, the atrattim, 
that is, beneath the level of the ohliquus extermis and the 
rectus, which extends more lateraUy than they, and in which 
the ribs are situated, and which therefore corresponds with the 
■ohUquua intemua, if traced backwards is found to pass, in great 
measure, superficial to the ihum, into the ventral caudal muscle. 
Some fibres are, however, inserted into the ilium; and a tole- 
rably distinct part of it passes, from the hindmost rib, to the 
ilium, constituting a quadratus lumborum and representing 
serially the intercostals. 

If this internal oblique stratum is traced forwards, 
from the tail, a larger number of its fibres are found to be 
inserted into the hinder edge of the ilium, constituting an 
ilio-caudal ; and one distinct bundle of fibres is found to pass 

' These might be deaoribed aa a third set. They are, however, ptobabJy 
oatinnona indiieotly with the othere. 
> See similar dispositioti in FteiapoB, ifoum. Anat, m, SOI. 



102 MUSCLES OF 

beneath the ilium and to termiuate in a tendon which runs on 
into the abdominal muscles ; so that though the ilium lies deep 
it does not He quite so deep as it does in Snakes, the ventral 
muscle being partially inserted into it and even partially 
travelling beneath it. 

When the layer of the abdominal muscle travelling over the 
ilium ie divided, a muscle is seen passing irom the outer sur- 
face of the ilium upon the upper limb-bona It is a repre- 
sentative of the deep glutei. 

We do not discover any part aufSciently distinct to deserve 
the name rectus femoris ; though such a muscle is desciibed by 
Fiirbringer. 

The tranaveraalis stratum of the abdominal muscles is repre- 
sented by a sheet of muscular fibres passing from, the sides of 
the bodies of the vertebrie, forwards and laterally, upon the 
under surface of the ribs, so forming depressores costarum. 
Some of these are traceable beneath three or four of the ribs. 
They decrease in thickness as they extend laterally ; and they 
are scarcely traceable beneath the mcsia! parts of the ribs. The 
nerves lie between them, on the one side, and the ribs and the 
more superficial strata, on the other side. There is no sub- 
vertebral rectiia. The rectus capitis is strong, arising from the 
anterior five or six vertebra, also from the side of the haemal 
spines of the three foremost vertebrte, and is inserted into the 
lateral part of the occipital. It encroaches upon the region 
usually occupied by the longus colli. These two muscles are 
however, aa before shewn {p. 17), segments from one subr 
vertebral mass. 

Brachio-Cephalic Muscles, 
Near the girdle the components of the rectus abdominis muscle 
radiate and separate into planes. The most superficial passes 
over the sternum and girdle, beneath the throat, over the 
lower jaw and side of the neck, and is lost in the tissue upon 
the back of the neck and head, thus constituting the aub- 
putcmeus colli. 

Next beneath this, and crossing the direction of its fibres, 
is a tolerably defined muscle, the depressor mandibuUe (cervici 
submaxHiaiis of Furbringer), arising from the fibrous tisnue 
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over the cervical spines and running, forwards and downwards, 
to the side of the angle of the lower jaw. 

A little in front of the clavicle these two muscles are blended 
in a transverse inscription about two lines in length. This is 
supposed to be a representative of the acromion by Budinger. 
It extends also through the subjacent stratum. 

The next plane, partially interrupted by attachment to the 
sternum and clavicle, is continued forwards. Its more mesial 
portion runs under the clavicle, beneath the throat, to the byoid 
and lower jaw as superficial stemo-hyoid (Fiirbringer) and genio- 
hyoid, hyo-mental, and mylo-hyoid. The more lateral part — ster- 
no-cleido-mastoid — a flat band slightly connected on its deeper 
surface with the clavicle', runs to the back of the Buspensorium 
(squamous or mastoid). It is superficially interrupted or di- 
vided into two — an anterior and a posterior part — by the in- 
scription above mentioned. 

More laterally still, that is, above the stemo-mastoid and 
rather on a deeper level than it, arising from the anterior edge 
of the upper, and scapular part of the clavicle, and on the 
same level with fibres of the stemo-hyoid and continuous 
with it, is a muscle which is called by Fiirbringer a part of 
the stemo-mastoid, but which appears to me more properly 
to be called trapezius. It passes forwards to be inserted into 
the back of the suspenaorium, immediately behind the stemo- 
Diastoid, with which it is more closely connected near the skull 
than it is near the girdle. 

These constitute the SUPERFICIAL brachio-cephalic 
STRATUM; those next described constituting the deep 
BEACHIO-CEPHAIIC STRATUM. 

The thii'd, or deepest plane of the ventral muscle passing to 
the girdle, consists, first, of a broad muscle passing from the 
first rib, in nearly its whole length, to the hinder edge of the 
deeper surface of the scapula ; secondly, of a broad bundle from 
the mesial part of the second rib to the hinder edge of the 

' It if rather remarlialile that tha clavicla in its cpper or scapolar part is 
in, that is inteimpta, this plime. 'Wkereaa in itii lower or stemtU part it lies 
beneath it, and iuternipta the deepest plane of the bracliiu-aephalic masB. The 
■nperfleial Btemo^hyoid muaole passes qnite anperfieially witli regard to tlie 
olavicle, with the exception of a few of its lateral Hbrea wMob are continnoaE 
mtb the tiapeduB, and which are attached to tha chiviole ; whereas the deep 
Btemo-h^oid is inteirupted by the clavicle. 
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scapula ; thirdly, of a narrower longer bundle from the mcaiali 
part of the third rib to the hinJer edge of the coracoid near 
the sternum and to the sternum. It passes on also over the 
coracoid to the clavicle. Fourthly, a long thin band is attached 
to the coracoid. It runs nearly straight backwards over about. 
a dozen ribs and, finally, blends with the intercostals. Of thet 
the first two appear to belong to the ' serratua ' group, and th0ij 
last two to the ' costo-coracoid ' group, The absence of a liml 
precludes the opportunity of ascertaining whether the 
to the limb pass, aa they usually do, between the two groups'. 

The levator scapulce is a continuation of this plane onwards 
from the anterior edge of the upper part of the scapula, beneath 
the trapezius, to the transverse process of the first cervical 
vertebrae. 

A stemo-hyoid&iS profundna (Fiirbringer) passes from tlw^ 
anterior edge of the sternum to the hyoid. It is not distinct!; 
continuous with any of the preceding. It is interrupted by 
the clavicle ; and the hinder part of it is called episterno-clavi^ 
Cidaris by Fiirbringer. A few fibres passing from the sterm 
to the coracoid constitute a stemo-coracoideus. 

Sterno-costalis {triangularis sterni) radiates, from a teudinouw 
attachment to the hinder surface of the sternum, upon tl 
deeper surface of several of the foremost ribs: it 
stratum of the trans versalis. There is no trace of diaphragm, 

Scaleni are continuations forwards of the muscles betw( 
and upon the ribs to the cervical transverse processes. One 8lii 
reaches the lateral part of the occipital 

Latisaiinus dorsi {trapezius of Fiirbringer) is small am 
thin, arising from the spines of five or six vertebra behind 
girdle. It ia in the same plane with the trapezivs but d< 
not reach it. Its. fibres converge; and the flat muscle form< 
by them passes over the dorsal surface of the scapula, lyi 
upon the scapular cartilage but deriving no fibres from it, 
is inserted into the hinder edge of the clavicle. 

Near the scapula it is joined by a bundle from the rectuaj. 
abdominis, which is a serial continuation of the bundles passinj 
from the lateral part of the rectus, to the ribs near the vertebi 
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ON THE DISPOSITION OF MUSCLES IN VERTE- 
BRATE ANIMALS. 

The locomotory system of a vertebrate animal consists, funda- 
iiitaily, of a successional series of alternating transverse 
skeletal and muscular planes which extend nearly through the 
outer wall of the animal. I say nearly through, for in and 
around the axial line, and in the immediate meaial plane, 
this alternation does not exist. The skeletal elements here 
form a eontinuous structure composed, in the axial line, 
during the early fcetal state, and persistently in the Lancelet, 
of a simple cartilaginous notochordal streak, but usually, at a 
later period, of cartilaginous or osseous pieces articulated directly 
together or connected by ligamentous material. This vertebral 
column extends throughout the whole length of tlie animal; and 
cartilaginous or osseous processes run out from it, or in con- 
nection with it, more or less transversely, and serve as levers 
to aid the muscles besides fulfilling other purposes. It is 
obvious, however, that these processes must, in proportion to 
their length and unyielding character, limit the range of 
movement of the axial pieces upon one another and so lessen 
the flexibility of the animal. Accordingly, in the circumfer- 
ential regions, especially in the directions in which move- 
ment is most required, the skeletal parts are not osseous 
or even cartilaginous, but are membranous and composed of 
fibrous plates extending from the axial o*seous or cartilaginous 
structures to the skin. This may be the case throughout the 
whole of the muscular stratum as in the Lancelet, where the 
membranous septa extend from the skin down to the noto- 
chordal sheath and blend with it. The muscular planes occupy 
I the intervals between the osseous processes and between the 
fibrous plates, the latter being continuous with the osseous 
axial pieces and their processes. 
: 



' The anatomical painta mentioned in this paper, unless otherwiBO Epeaified, 

all (torn notes, publishecl in the Jnuni. of Anat.. or in niaiiiiHoript, of disaec- 

tiane made b; Mr Anaiiigsau or myseU. I have not been able to investigate the 

literature of tha Bahjeat so muoh ae I could have wished. 
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This arraugement la found most distinct in tLe simplea 
parts of the lower vertebrates, as throughout the Lancela( 
and in the caudal region of Fishes and Urodelana. The stn 
ture of that region, with its longitudinal divisions caused 1 
the dorsal, neural and lateral septa, and its transverse divisioi 
caused by the transverse septa, has been described in 
Ciyptobranch (p. 3)'. 

The ti-anaverse skeletal planes, membranous, cartila^not 
and osseous, are sometimes c^ed ' sclerotomes ' and the t 

1 I ehaiild observe tliBit the angolar spaces leFt iietween the longitTidiiial diii- 
sionB are not always, as in Cryptobraooli, oecnpied bj fat. In tlia Fish tha 
dorsal and ventral farrows are often partly occnpiiid by the dorsal and anal fiiia 
JBes pp. S8, $9) ; and the lateral forrona are commonly oi^cnpiod by mnscnlar 
fitireawbioh bear the transverse septa, bnt which sremoreoloadj connected with 
the skin, and peel off with it more easily than the rest of ihe liianl muealo. 
These fibres are more vascnlar than ordinaiy muaoalai fibres ; and in n piem 
whiuh I examined from a Dace they contained more oil than the other mna- 
oles. Stannins {Handbach der Zootomie, ii. 112) says that they, in addition, 
present jniciroBcopically the appearance of tissae in proeeas of conversion into 
muBole. I did not find tliat to be the case. With the esoeption of the eiceea 
of oil, they presented the nsnal mioroscopical characters of striped maacle. 

StasninB (n. 93) uses the terms 'epaionisch' and ' hypaianiscb' to indieata 
the mnaoles above and below the aiiaj vertebral line. Huxley [The Anatomy of 
YerUbratt AnimaU) uses the terms 'episheletat' and ' hjposkeletal ' toiiidic:atBths 
mnsoles situated respeoliTelj above and below the endosieleton, and developed 
from above and beneath the protoyertebne. Strictly speaking, however, all the 
moscles are intenkiUtal; forasmnch as the intermasciiiar septa extend, from 
the traiiaverBalia fascia to the akin, through the entice thickness of the muscular 
layer wbiah appears to be primarilj and essential!; one. and which is, for aught 
vveknow, all developed from the same enibryonio protovertebral stratmn ; and 
the skeletal tissues undergo chondriHoation and ossification in certain parts only 
aud in certain planes. The parts in which these ohauges take place are chieSy 
in and near the axial hne. The plane in which ohondnficatiou and ossification 
occur is almost exclusively the middle one ; and ossification without chundriS- 
catiou — i- e. from membrane — is niost ffequent in the superficial muscolai 
plane ; though it may take place mi;ich deeper, as in the instances of the para- 
sphenoid, or snh.basal, bone and the vomer. I am not here speaking of the epi- 
dermal, or superSoiol decmid, tissntis which may also be ohanged'into homy 
matter, cartilage or bone. The ossMcationa in this epidermal layer are as dia- 
tinot from those in the outer, or suboataneons, muacolar plane as these are from 
the chondrifioationa and ossiGcations in the middle muscular plane, or more ao ; 
and I do not think this distinction has been quite sufficiently kept in mind. It 
muat not be forgotten that the ' cartilaginous,' the ' membranous,' and the ' epi- 
dermal' ossifications may be blended, and that the two former are particularly 
liable to be ao. Indeed, those that begin in cartilage are usually enlarged by the 
addition of membrane bone. Histologically, there is perhaps no essential 
difference between the two. 

It is, I think, far better to reserve the prefix ' epi' to designate the bonee— 
membrane bones — which are formed, naually, though as above mentioned not 
always, in the superficial muscular or subcutaneous strata, and thereby distin- 
guinh them from the subjacent cartilage bones with which they are often dosely 
related. Thus the ' epistemala ' and the 'eptcoatals' are indicated to be bones 
found in the tissue overlying the sternum and the costa>; and the 'epiooracoids' 
are bones or bony plates formed over, oc npon, perhaps blended with, the 
ooraooids. 
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I Verse muscular planes between them 'myotomes.' Very rarely, 
l^owever, are the planes truly transverse. They commonly ' 
ndant with more or less obliquity, backwards or -forwards, 
Ffrom the axial line towards the circumference. An additional 
aod more perplexing element of confusion is imported by . 
the membranous or fibrous portions of the sclerotomes — the 
iatermuBcular septa as they are called — not preserving a uni- 
form direction, but slanting first one way then another, first 
backwards and then forwards, or vice vers^, as they are 
traced from the upper or dorsal edge of the animal. Thus 
they acquire a more or less waving or zigzag line ; and their 
supei-ficial margins come to deviate considerabiy from the 
lines of their deeper margins and the lines of the osseous 
Lyertebral processes to which they are attached. Moreover 
ihe several curves or angles so formed may be produced to 
, great length. Especially is this the case near the mesial 
Ume, above — in the 'meaio-doraal' part of the lateral muscle. 
I the angles of the septa are often prolonged to a con- 
siderable distance; and in some Fishes (Bream and Dog-fish) 
fithey are, near the surface, thickened into tendons with the 
pauscuiar fibres on the two sides of each passing obliquely 
' between it and the adjacent septa, which has the effect of 
allowing the traction of a large number of muscular fibres 
to be brought to hear upon a given point or points (p. 83, 
I Fig. 28). Where this occurs the intermuscular septa cease 
1 directly into the skin or to retain their close con- 
Imection with it; for the cutaneous terminal filaments become 
•.converted into loose areolar tissue. Hence the tendinous septa 
K^a well as the intervening muscular planes, near the dorsal 
I median line, in the Fishes above mentioned and in others, 
Iqre allowed to glide with gi-eater freedom beneath the skin 
l^an are the more lateral and ventral muscles, which are 
l.liound to the skin by the intermuscular septa running from 
(the axial osseous structures into it 

A further change consists in the isolation of the pro- 

I longed and tendinous superficial parts of the septa from one 

another, and, to a gi-eater or less extent, from their muscular 

contingents, as well as from the deeper and the superficial 

etructures; so that they run alone to their destinations and 
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admit of tractioQ without hindrance. This is efE^cted by the 
conversion of the surrounding connecting structures into loose 
tissue, as just mentioned in the case of their isolation from 
the skin. Such a condition we find developed to perfection 
in the numerous delicate muscles and tendons which lie 
along the sides of the dorsal spinous processes of Snakes. 

Thus, by comparatively simple stages of transition, the 
elongated longitudinal dorsal muscles are brought into rela- 
tion with, or reduced from, the simple primary transverse 
muscular strata; and it is to be remarked that while this 
change takes place, usually in some degree and in many 
instances to the extent I have mentioned, in the upper or 
' mesio-dorsal' part of the lateral muscle, the transverse dis- 
position is commonly maintained through the visceral region, 
at any rate in the opposite and lowest, or 'mesio- ventral' 
part of the same muscle. Witness the transverse direction 
of the septa when they are persistent in the rectus abdominia 
and in its extensions into the neck and the tail. 

So much for the variations in the fibrous plates or septa 
of the skeletal structure. Then, with regard to the muscles be- 
tween them. These, in the simple condition, occupy the in- 
tervals between the septa and are composed throughout of 
fibres passing, antero-posteriorly, from one septum to another. 
Through the medium of the septa the fibres of one compart- 
ment are connected with those of the adjacent compartment, 
and also with the subcutaneous fascia and the skin, as well 
as with the osseous structures of the skeleton and the inter- 
nal or transversatis fascia, I have already mentioned that 
where the septa are very oblique the muscular fibres between 
them usually take an oblique direction also. 

Sometimes the fibres at one part of the thickness of the 
lateral muscle take an oblique direction diflTerent from those 
at another depth. This alone is sufficient to cause a oleav^e 
into planes; and the cleavage usually extends through the 
septa as well as between the muscular fibres, so causing the 
separation of one or more superimposed muscular sheets which 
are thus rendered capable of moving upon one another". 
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e Cryptobranch (p. 10) and the Lepidoairen" (p. G8) offer es- 
pies of the cleavage being confined to the muscular elements 
without involving the septa. When the cleavage involves the 
Hepta these may remain (p. VO). Commonly they disappear, 
iQore or less completely, throughout the thickness of the muscu- 
lar Bubatance. A continuity, or ankylosis of the muscular fibres 
of the several compartments is thus established ; and all trace 

»of the primary, transversely segmented, myotomic arrangement 
{s obliterated'. 
Even without an alteration in the direction of the muscu- 
lar fibres a cleavage into superficial and deeper planes may 
take place; and it may take place completely or partially. 
Thus a superficial stratum of muscular fibres, having the same 
different direction from those beneath them, may be 
T^uite severed from the deeper strata. It may retain here 
«id there connection with the akin only, so forming, as is 
the case with portions of the paonicle, a purely 'cutaneous' 
cr aa commonly designated 'subcutaneous' muscle ; or it may 
latsun, at one or more places, a connection with the deeper 
Atrata of the muscle or, through remnants of the transverse 
eepta, with the osseous skeleton. Thus it may be, as nurae- 
Tous varieties of the pannicle shew, a 'musculo-cutaneous' or 
*OBseo-cutaneous' muscle". Lastly, a given layer may be severed 
£rom the deeper strata in a part only of its length, and may 
j^tain a connection, through the septa, which as already 
mentioned are equivalent to tendons, at both ends, either 
■with the subjacent muscle or with the subjacent skeleton; wit- 
*esa some of the dorsal muscles, the muscles passing to the 
girdles, and many others. That is to say, a superficial or cuta- 
Deous stratum may be segmented more or less completely 
£;om the rest of the muscular system; and various strata of 

vjor of Cyclotlmnis (Joiim. Anat. iv, 25), and still batter in Uiat of tlie Wild 
Gut, in nticli there ate no less than fotir layers. 

' This is exemplifieil even iu the Myxiaoid Qah Bdelloatoma ; luld the eoH' 
traet between the absenee of inaoriptiona, or ' Lii/amfata interrnmcuinria,' in the 
oblique maacleB, and their presence in the Htraight mnsdea, is veil shewn in 
Tab. I. aooompanjing Miillor's well-known paper, Ahhandl. Beriin, Akad. 1S31. 

* InPteropna {Jotim. Annt. iii. 5i(9), the ontaDeooa uitlBcleB are oonnected with 
the Bknll, the Btemum, the uurocoid, the pelvis, and the femur, thus preaenticg 
nnasaaUy niimerouB and good eiamples of 'OBseo-catoneoas' ntuaclea. The; 
Bxe also remmbablj well developed and have sever^ osseous eonneotiona iu the 
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the remaining deeper portion may be more or lees completely 
eegmented from each other. 

It is a very common thing for the mnacular fibres to mira, that 
!b, to ■pass over or nniler, one or more septa, as in the case of the 
erector spine and the subcostala. la these inetanoeH, and others of 
the like kind, the muscular fibres are continued through, or are 
ankylosed throagh, the septal tissue which has disappeared as such, 
owing to the embryonic tissue of the intermuscular septa undergoing 
the same histological change as the mn8cula.r parts. See p. 113. 

A muscular plane, or any part of it, may also be divided 
longitudinally into portions or sectors by cleavages similar to 
that by which itself was sepaa-ated from the strata above or 
beneath it. 

Thus from the simple primary, transversely segmented, late- 
ral muscle, on either side of the animal, the various muscular 
forms may he ehcited. Moreover the differences in the muscu- 
lar syBtems of different animals, and in ditferent though aerially 
homologous parts of the same animal, may in great measure ba 
explained by variations in the number of the strata or of the 
sectors, or hy variations in the depths at which the several 
strata have been detached, or in the points at which the several 
sectors have been separated. Hence, although general corre- 
spondence may be indicated, precise homology must not be too 



The processes which I have mentioned may be recapitulated 
ae follows : 1, varieties in the inclination and direction of the 
septa; 2, prolongation of the angles of the septa caused by 
increased inclination and flexure ; 3, separation of the thus 
prolonged septa with their appended muscular fibres, indivi- 
dually or in groups, into independent muscles ; 4, variation in 
the direction of the muscular fibres ; 5, cleavage into planes 
and into sectors reaching to various depths ; 6, fusion or anky- 
losis of the muscular segments by the estabbshment of conti- 
nuity through the septa. 

In the three highest ordei^s of vertebrates, if we exclude the 
vertebral processes, the ribs, the hyoid and the limb-girdles, which 
are ossifications in the deeper parts of the septa, and the tendons 
of the dorsal muscles, which are modifications of the septa, the 
intermuscutar septa are represented only, or chiefly, by the 
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inscriptions in tLc rectus abdominis, hiventer cervias, digastric 
and omo-hyoidy by occasional inscriptions in the stemo-hyoid, 
and stemo-thyroid, by the clavicle or the inscription which, 
in camivora and some others, is substituted for it between the 
irapezitts and the deltoid, and by Poupart's ligament. 

The fibres in these animals retain their simple antero- 
posterior direction between the successive skeletal septa in the 
instances of the irtterspinales and intertransversales and in the 
recH-ahdovdnis, though in the last some of the septa have been 
obhterated. In the semispinales the fibres run obliquely be- 
tween the successive skeletal structures and also in the inter- 
coataJea, In these last, the direction of the obliquity varying at 
two parts of the depth between the successive ribs, two strata 
are formed resembling the two strata of external and internal 
oblique between the successive ribs and septa in the abdomen 
of Cryptobranch (p, 10). These and other variations will, how- 
ever, be mentioned ae we proceed. 

Reverting to the plan of the couatruction of the locomotory 
Bjatem of a vertebrate animal, we have found it to consist of a 
Beries of transverse, alternating, skeletal and muscular planes or 
discs, traversed by an antero- posterior axial Hue, the whole 
being enclosed in an external fascial sheet which is also part of 
the skeletal system and which hes beneath the skin. A trans- 
verse section shews that each disc ia in two lateral halves 
applied, as it were, upon the axial line which is formed by the 
notochord or the vertebral bodies. Each half constitutes one 
side of the animal Owing to the obliquity with which the 
planes or discs slant from the axial line, a transverse section 
passes through both the muscular and the skeletal planes and 
shews their relative disposition. Such a section indicates the 
locomotory system of an animal to consist on each side of a 
fascial, or skeletal, tube enclosing a muscular cylinder, which 
last is traversed by transverse or oblique, fascial or skeletal 
planes. The approximated sides of the skeletal tubes are 
flattened against each other, above and below the axial 
line ; and becaming fused here in great part of their extent 
they form mesial ser 



' the axial line. 



(lorsally e 



;ntrally, 



This is well illustrated by the section of the tail of a Tad- 
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pole (Fig. 41)', ill which the fascial walls on either side, ascend- 
ing and descending from the notochord and enelosing the neural 
and hismal canals, meet and so form the dorsal and haemal 
septa. These run peripherally into the upper and lower mem- 
branous edges of the tail, where thej are joined by the fascial 
layers from the exterior of the lateral muscle. Thus each mem- 
branous edge of the tail is composed, essentially, of four sbeeta 
— the two mesial sheets which are blended together and form 
the septum, neural or heemal, and the two external, or lateral, 
sheets which are derived from the superficial covering, or fascia, 
of the lateral muscle. It la interesting to observe that at the 

'- The Gpecimisiia of FsendlB Tadpole, bom whiah the drawings were made, 
were kinitl; sea% me by Mr Mirart. 

roaeription oE Figurca ol the Paendis Taapole (PI. VIII.). 

Fig. S6. — Side view ot the animaJ, shewiiigthe lateral muacle of the tail. This 
at the hinder part ia in intemipted fragioenta, which are aeriailj arranged in 
lows with wide aeptii between the rowB. Further forwarda the mnBotdar fihrea 
are more developed, filling in the towb and diminlahing the intervals between 
them. A pin (6') ia placed in the cloacal opiicing ; another, above B, ia in the 
branchial opening. Above, and in front of the branchial opening, is the eye. 
The small hind litnb is aeea on the binder wall or the visoeral cavity, or ratbei 
in the furrow between it and the tail, above L. 

Fig. 40. — The viacerol cavity laid open in a specimen more advanced where 
the cavity is more elongated. The tianeversely marked ventral portions of the 
lateral muscle are eeen ex.tending, from the tail, along the aides of the bodies ot 
the vertebne, and projecting into the viacerol cavity, with on interval between 
tbem leading down to the bteinal pasBoge which boa ceaaed to be a covered 
oanal, and is merely a channel. The wall of the visceral cavity has been 
turned back ; and the commencing development of its muscle ia shewn, in iso- 
lated tracts, by fine muscular fibres arranged in rows between broad, white (sep- 
tal) lines, 

Tig. 41. — A tranaverae section at ahont the middle of the tail. The large 
eentrlS circle is the notochord, with a small neural canal above and a smajl 
hffimal cauol below. — D, F., the dorsal, or neural, membrauoua fringe.^C. F., 
the ventral, or lia.-mal, membranouB fringe. The neural septum extends from 
the notochord up the middle of the one, and the hffimal septum down the mid- 
dle ot the other. The sides of both are formed by estenaions of the membiana 
covering the lateral muscle. The base of each, between the mesial septum and 
the external membrane, is occupied by soft sncculent tiasue which is separated 
from the lateral muscle by an oSaet from the external enveloping membrane. 

Fig. 42. — A section through the animal, made at the back part of the vis- 
ceral cavity, and seen from in front. D. F., the doraal fringe with the neural 
septum descending, through its middle, to the neural canal and the notochord. 
Beneath the latter is the hH>mal passage at the bottom of a deep channel be- 
tween, the lateral musclea of the two sides, or, rather, between the plates of the 
hiemal septum, which have not coalesced, and which leparate the bsmal chan- 
nel from the lateral muscles. Beneath this channel is, C. the cloacal tube. A 
is the wide posterior cul.de-aao of the abdominal wall, with the muscular flbrea 
beginning to be developed in rows between the paler linos, which indicate the 
Inture Bi^pta. 

Fig. 43. — A section farther forwards. A, the abdominal, or vigceral, w^ 
ascends, is reflected, higher on the sides of the lateral muaolc, reaching to the 
dorsal part of that muscle. The hiemal channel is wider and forms port of the 
vitoeral cavity. 
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extremity of the tail (Fig. 39), aa well as along ita upper and 
lower edges, the membranous sheets alone exist, the muscular 
fibres being absent ; so that the mesial and external membra- 
nous plates are in contact. A little in front of the extremity of 
the tail the muscular fibres begin to appear, in patches, eepara^ 
ting the external from the mesial plates. The patches are in 
broken rows ; still they succeed one another in serial order. Gra- 
dually, as they are traced forwards, the rows are filled up and the 
membranous interspaces between them become reduced to the 
narrow intermuscular septa ; while the muscles, increasing in 
thickness, acquire the semicircular or ovoid form which is seen 
on either side of the median line in a transverse section (Fig. 
41). It is thus perceived that the membranous, or intermus- 
cular, element is the first formed, that the muscular fibres are 
produced, or added in it, that the intermuscular septa and 
fascial sheets are remnants of it, and that these give way, in 
greater or less degree, before the force of muscular development. 

Usually, in other animals, ossification takes place, to a 
greater or less extent, around the notochord, giving rise to the 
bodies of the vertebrse, and extends into the ascending and 
descending mesial laminte, forming the neural and hsmal 
arches and spines. In Fishes (Figs. 31, 32 and 33) it also often 
extends into these laminie, where tbey stretch, like the mem- 
branous fringe of the Tadpole's tail, beyond the confines of the 
lateral muscle. Thus are formed the fin-ray bones, which, like 
the septa, are double, actually or potentially; and muscular 
fibres are formed upon them. These have the same relations 
to the membranous laminae, and the same segmentation, as the 
£bres of the lateral muscles, and are, indeed, extensions of 
them, though they take a different direction, and ai'e, con- 
sequently, segmented from them (p. G9). 

In front of the tad, in the visceral region, the mesial 
bsemal laminse are kept apart ; and the visceral cavity is 
formed between them. In other words, they are spread out 
over it, and form the fascia transversalis. This separation of 
them may, in the hindmost region of the visceral area, be con- 
fined to the marginal part of the haemal septum : thus, in 
Fig, 39 of the Tadpole, the cloacal tube and aperture are seen to 
lie at the junction of the membranous caudal fringe with the 
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abdomen ; and they are the result of a want of adhesion of the 
mesial laminEe which form that fringe. lu the Fish the cloacal 
fissure, or separation, of the mesial lamina, usually extends 
deeper into the region of the haemal GpineE, which are, accord- 
icgly, bifurcate and arch transversely over this part of the 
visceral cavity instead of, as in the tail, occupying a median 
position, and each pair being fused iuto a single process. In 
front of the cloacal region, and through the rest of the visceral 
cavity, with occasional exceptions near the head, the separation 
of the mesial laminae extends down to the vertebraa, splitting 
the hspmal arches of the two sides quite asunder, and laying the 
haemal canal open to the visceral cavity. Towards the fore part 
of the visceral cavity the mesial laminse and the hremal arches 
are pressed so far upwards upon the vertebral bodies that the 
arches come to occupy the place of ribs. 

The wall of the visceral cavity is thus formed by the sepa- 
rated and expanded hsema! plates, and not merely by those 
parts of the plates upon which, in the tail, the lateral muscle 
is lormed, but by those parts also which form the membranous 
hiemal fringe in the Tadpole's tail, and in which the subcaudal 
or anal fin is formed in the Fish. In the Tadpole it is chiefly 
this latter, membranous, fringe-like part which becomes ex- 
panded ; for the lateral muscle (the ventral portion of it) is 
conlinued, without much alteration, from the tail, forwards, 
through the abdomen ', as represented in Figs. 40, 42 and 43. 
These figures further shew the manner in which the membra- 
nous part is spread out and is reflected upon the sides of the 
lateral muscles, so as to give greater space for the contents of 
the visceral cavity ; and they shew the mode in which the 
development of the abdominal muscles is commencing in the 
thickness of the wall by broken serial rows of muscular fibres 
with intervening septal lines, iipon which the muscular trans- 
formation gradually encroaches, in the same manner as the 
development of the lateral muscle is progressing at the end 
of tl.e tail (Fig. 39). Further, in Fig. 40, an extension from 
the sides of the lateral muscle is seen to be proceeding into the_ 
hinder part of the abdominal wall. In the Fish, the part ( 



> It is reduced nnd becomes the guadratni Imnbonm in the Frog. 
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the haemal plate in which, in the tail, the lateral muscle is 
developed becomes, in the abdomen, more expanded than it 
does in the Tadpole, and forms, at any rate, the ventro-lateral 
(V. L., Fig. 31) portion of the hodj-wall. It is not improbable 
that the part in which, in the tail, the anal snb-caudal fin is 
developed is continued forwards into the abdomen as the mesio- 
ventral (M. V,, Fig. 31) portion of the body-walL Of this, how- 
ever, I cannot be sure, the two parts ( V. L. and M. L.) being, 
as we might expect from their development in one continuous 
bjemal plate, blended into one 'lateral' muscle'. There can, 
however, be little doubt that, as pointed out by me, in a paper 
" on the Homology of the Mesial and Lateral Fine of Fishes," in 
this Journal, Vol. V,, the ventral and pectoral fins and their 
muscles are formed from the same serial elements as the sub- 
caudal or anal fins and their muscles. 
I will now consider, briefly. 



The Doksal Muscles of the Teukk, 

that is, the muscles situated above the lateral septum. These, 
though numerous, in accordance with the number of the 
vertebrie that require to be moved upon one another, do not 
present much variety or much interest in different animals. 
In the Fish the dorsal mass from which they are derived indi- 
cates a division into an upper or 'mesio-dorsal' and a lower or 
' later o-dor sal' part. This division corresponds on the whole 
with that into the spinalis and lonffissimus dorsi and the sacro- 
himbaiis parts in higher animals. Such incipient longitudinal 
segmentation is less marked in Cryptobranch, Per enni branch, 
and Lepidosiren, than it usually is in Fishes. It is seen again 
in the Salamanders. 

The dorsal muscles may be arranged, as follows, in two 
divisions : 

First, those in which the fibres retain the primary antero- 
posterior direction and pass between corresponding parts of con- 
tiguous or distant vertebrae. Those connected with contiguous 

■ Supposing Uiia view to he correct, the sternal riba and the etenmin wonld 
be serial lepresentativea, not of the licemal processeg bnt, of the csaeom ele- 
ments at tie sabcuudol fiu— the ha laj'tones — of the Fish, 
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vertebra are commonly designated in accordance with the parta 
of the vertebrse hetween which they pass. Thus they are called 
' Interspinales,' ' Intertransversales' and ' Interobliqui' or ' In- 
teraccessorii.' The foremost of them is the Rectus capitis pos- 
ticus minor. They are developed in proportion to the mobiUty 
of the parts between which they pass, that is, they are most 
developed in the neck and loins, and least in the ha^k. In the 
back the intertransversales and interspinales are sometimes 
merely ligamentous. In the more superficial members of this 
series the fibres sometimes leap over one or more segments to a 
distant point. This is caused by the superficial fusion of two 
or more septa, owing to the non-development of muscular fibres 
between them, or by the superficial obhteration of one or more 
septa from the extension of muscle-development through thera, 
producing, in the one case, an elongation of septum or tendon, 
and, in the other, an elongation of muscl& In this manner are 
formed the spinalis dorsi and spinalis colli and the several parts 
of the erectores spines. The last, it may be observed, often 
overlap, to some extent, and are connected with the ventral 
parts of the skeleton, viz., the iliac bones and the ribs, parts, 
that is, which lie beneath the lateral line. 

The second division includes the muscles in which the fibres 
have an oblique direction and pass between non-corresponding 
parts of contiguous or distant vertebne, for instance, from 
transverse process to spine, or from spinous process to trans- 
verse process. Tlie obliquity is therefore in two directions, 
giving rise to two sets, the fibres of which cross one another. 
In the one set the fibres pass from spinous processes outwards 
and forwards to the transverse processes; and in the other set, 
which is on the whole in a deeper plane, the fibres pass from 
the transverse processes inwards and forwards to the spinom 
processes. The more superficial, spino-transverse or oufwai 
directed, set comprises the obliquua capitis inferior, and 1 
aplenim capitis and colli. The deeper, transverso-spinoua i 
inwardly directed, set comprises the ohliquus capitis supt 
the compl&ms with the biventer, the semispimilis colli and dort 
the multijidus and rotatores spinw. 

The dissections of Cryptobranch (Fig, 20) and of Lepidosi 
(Fig. 25) show conclusively that the temporal muscle is a pM 
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plongation of the dorsal muacle forwards from the neck, beside 
the cranial neural arches, over the suspensorium, to the lower 
jaw, and that the temporal faacia is the continuation of the 
facial aponeurosis of the dorsal muscle. They render it pro- 
bable that the masseter and exterrial pterygoid, and also the 
ocular muscles, are an extension of the same series. According 
to this view the temporal ridge which, in moat vertebrates, 
shuts o£f the masticatory muscles from the rest of the dorsal 
system, may be regarded as an ossification of, or an ossificatiou 
extending into, a transverse intermuscular septum, an ossifica- 
tion, that is, in the superficial stratum of the dorsal muscle 
passing upon the head. 

The tigamentum nucluB and the interspinotia ligaments, as 
well as the ligamentous bands tying the skin to the several 
spinous processes, are modifications of the longitudinal median 
septum which I have already (pp. 66, 112) described. 

The modifications of the dorsal muscle in the tail do not 
require any special description. It may be sufficient to remark 
that in cases where the pelvis ia absent or rudimentiiry, as in 
the Porpoise, the portion of it called erector spinm is continued 
uninterruptedly from the lumbar to the caudal region. 

The Vektral Muscle 

is subject to much greater modifications in the different regions 
of its course than is the dorsal. In the hinder part of the tail 
it much resembles the dorsal muscle of the same part; but, an- 
teriorly, the symmetry between the muscles above and below 
the lateral line is destroyed by the expansion of the ventral 
muscle over the visceral cavity, by the formation of the limb- 
girdlea in its substance, and by its relation to the limbs. Tra- 
velling forwards it first comes into relation with the openings 
of the alimentary, urinary, and genitat organs, and detaches 
muscles to them. It then encounters the pelvis and hind limb, 
which, more or less, interrupt and make demands upon it. 
Next it is expanded, and the direction of its fibres is modified, 
by the visceral cavity. Then the shoulder-girdle and fore- 
limb, the branchial and hyoidcan apparatus, the larynx and 
^riiarynx, the lower jaw and the face necessitate modifications 
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to meet their several requiremeDts, which vary in different ani- 
mals, and which lead to almost infinite diversities in the dispo- 
sition of the several parts of the muscle. 

The ventral muscle, and this is important, not unfrequently over- 
lapa the dorsal muscle. Such ia deaoribed by Miiller to be tlie case in 
Bdelloatoma'; ind superficial fibres or strata of it ai-e often pro- 
longed into the tissue over the dorsal muscle, ho reaching the dorsal 
spines, or are continued as distinct muscles to this region (see pp. 13, 
73, and Fig. 24), This occurs especially towards the fore part of the 
trunk, and is exemplified particularly in Snakes (Fig. 44) ; and this 
extension contribute to the formation of the superficial muscles of the 
neck, throat and face, as well as to those of the limb-girdle and limb. 

While the superficial strata of the ventral maacle tliua overlap the 
dorsal muscle, and reach to tlie dorsal median line, the deeper strata, 
as represented by the intercoatals and the ribs, are commonly, to 
some extent, overlapped by it; so that the lateral margin of the 
dorsal muscle is received between the layers of the ventral njuscle, 

In the eimplest condition, aa in the ordinary teleostean fish, 
the ventral muscle does not undergo much change in its dif- 
ferent parts. The two fascial h^mal plates, as has just been 
shewn, which line the apposed sides of the ventral muscle, in 
Home parts of the tail coalesce beneath the hfemal spines, and 
form a median oaseo- membranous septum, extending from 
the hsemal spines to the skin. At other parts they are sepa^ 
rated by the caudal or anal fins. At the foremost part of the 
tail they are also separated; and the commencement of the 
visceral space exists between them, but walled off from the 
hiemal space by the hiemal arches still bridging over the latter. 
Further forward the separation is greater, the osseous haemal 
arches disappear, the hiemal and visceral cavities are laid into 
one, or are divided only by membrane. The ventral muscles 
of the two sides are pushed asunder; and the separated mem- 
branous hsmal plates which hue them are named the fascia 
transversalis. Osaificatiflns in the inner parts of the transverse 
septa which pass from the fascia transversalis, through the Ii»te- 
ral muscle, to the external fascia and the skin, form the ribs. 

1 Abhandl, der Akad. Berlin, 1834, a. SIS. It maj be obeeryed olaa that 
in Bdellostomu {I.e. p. 21G) the eaperfioial fibres at the ventrul muBole, in 
the intorvul between tbe bead and the hiniier opening of thu gtlln, croaa the 
median litte and are fontinued from either side npon the surface of the Tentral 
DiQBOle ol the opposite side, where they are loEt in the Buperfioial foBoia. Thi^ 
bowevei, is quite eiceptionaL 
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The latter thus correspond aerially, or nearly so, to the hsenial 
Bpines, split and pressed asunder, and to the aides of the hjemal 
arches. If an interval is left between the ribs and the trana- 
versalis fascia, in which muscle is developed, it constitutes the 
transversalis muscle, or it may constitute the tevatores, or, more 
commonly, the depressores costarum, according to its position'; 
and when this muscular sheet extends beneath the bodies of 
the vertebrte it constitutes the suhvertebral rectus (p. II). 

The mesial edges of the ventral muscles, inferiorly, are se- 
parated and covered by fascia tra-nsverealis continued round 
each into the external fascia. Behind, there is an interval be- 
tween the contiguous edges of the ventral muscle, thus covered 
by fascia, which permits the passage of the alimentary tube to 
the anus. A layer of the fascia (Fig, 23, (?) accompanies the 
tube and binds it to the skin; and some muscular fibres may 
be developed around it forming a sphincter. 

In front of the anus the pelvic bones lie between the fascia 
tratisversalis and the ventral muscle, or in the substance of the 
deeper layers of the ventral muscle, in the same plane, that is, 
ss the ribs. The fins project between the mesial edges of the 
ventral muscle; hut marginal portions, or (Bream) a larger 
amount of the deep stratum, of that muscle are attached to the 
pelvic bones, constituting a 'retractor' or 'protractor;' and 
more superficial portions constitute what are sometimes called 

carinales' muscles. In some Fishes (Ceratodus) portions of 
the ventral muscle extend upon hoth surfaces of the fin. The 
pectoral fin projects at a more lateral point; and the ventral 
muscle is attached more largely to its girdle which, like the 
pelvic bones, occupies the same relative position, with reference 
to the thickness of the abdominal wall, as the ribs. From it 
the ventral muscle is continued forwards to the hyoid and the 

lead. 



' In the Bream, Dace, and aome otber Fish, there is a ebeet of miuonlar 
K fibres pasEing from the tertebrro forworda and downwarda internal to the ribs, 
I that is, taking a directiou corFeaponding ia the interaal interoostals and sub- 
liWEtalB of mammals, and to the internal intersostala, deprasorrt eostaTum and 
ivcTsalit of CijiptobTanoh. In Ceratodus (p. 92) I have doacribed tendinasa 
IB taking the some direction. Some are bttoclmd to the ribs nearest to their 
i point of oriRin, others to more distant ribs. The nerves are external to tbii 
L^ieet. Towards the fore part of the body of the Daee fibious bojids take the 
;e of these sdbcostala. 
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The median third or talf of the ventral muscle is not un- 
frequently diatinguislied from the remainder in Fishes by the 
mere transverse direction of its septa. In some, as the Dog- 
fish (Fig. 28), it is segmented from the remainder, in great part 
of its extent, and overlaps it. In Mammals also it is separate, 
as rectus, and is enclosed in a sheath formed by prolongations 
of the lateral portions of the ventral muscle, or their tendons, 
to the mesial line. Its continuity with the lateral parts of the 
ventral muscle has been shewn in Cryptobranch (p. 11), and in 
Lepidosiren (p. 68). In Cryptobranch, however, it must be 
observed that while the more superficial or oblique strata of the 
ventral muscle are continued into the rectus, the deepest or 
tranaversalis stratum, separating itself from the others, passes 
upon the deeper surface of the rectus to the middle line ; and 
in Mammals the rectus is ensheathed by tendinous extensions 
from the deep, or peritoneal, and the superficial, or cutaneous, 
divisions of the ventral muscle which pass, upon its peritoneal 
and cutaneous surfaces, to the middle line. Though we are in 
the habit of thus refeiTing the walls of the sheath of the rectus 
to the expansions of the lateral parts of the ventral muscle, we 
may, with equal right, assume them to be deep and super- 
ficial strata of the median part of the ventral muscle, that is, 
derivations from the rectus itself. And as, on the one hand, 
they retain their continuity with the lateral parts of the muscle, 
so, on the other hand, do they retain their connections with the 
rectus, or middle stratum of the same, through the transverse 
inscriptions which extend from it into them. 

As already intimated the ventral muscle is disposed in three 
chief plaucs or strata which are in variable degrees distinguishable 
in difi'erent animals and in different partfi of the same animal. Of 
theae, the middle — or internal oblique — plane is that ia the septa of 
which the pieces of the true or cartUage ekeleton are for the most part 
developed; the exteiiial — or external oblique — stratum is connected 
■with the external fascia and the Bkin, and ia that in which the pieces 
of the dermal or membrane steleton are for the most part developed : 
and the internal — or tranaversalis — plane is connected with the inter- 
nal or ti-ansversalis fascia and the viscera, much in the Kame way aa 
the external plane is connected with the external fascia and the aUa. 
The connection with the viscera, however, is in great part interrupted 
by the formation of the visceral cavity. Primarily all the planes are 
continuous or, rather, form one plane from the skin to the ^ ' 
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tube. It remains so in the Leech. In the Earthvorm the transTerse 
Bspta Btill connect the visceral tube and its niueciea with the dermal 
sheet and its muBclea. In higher animals the viaceral cavity inter- 
rupts the septa; and they are restricted to the dermo-nmacular layer, 
except near the oml and &iial apertures, and in the situation of the 
diaphi-agm or diaphragma, where the inner layer or layers of the 
dermo- muscular sheet bend in towards and come into contact with 
the visceral sheet of the animal. In the Fish the dermo-muscular 
sheet JB, for the most part, in one undivided jilane, with the septa 
extending throughout it "and connecting the skin with the fascia 
transversal is. In Batrachians the muscular part is more Reparate 
irom the skin on the one side, and the fascia transvenialis on the 
other; and the stratification of the muscular j>art iototbe three planes 
ftbove-meiitioued is 



We will first take the innermost — the transversalis — ■ 
STRATUM of the ventral muscle, the stratum that lies internal to 
or beneath the osseous skeleton, or between the innermost parts 
of the skeleton, and internal to the chief nervoua and vascular 
trunks. In most Fishes (though not in all, p. 119) it is absent, 
or partial or rudimentary, being represented by tendinous or 
feficial structures and scarcely distinguishable from the fascia 
transversalis. It may enter with that fascia into the for- 
mation of the post-cardiac diaphragm; and it is sometimes 
(Dog-fish) a main constituent of the pre-cardiac diaphragm. In 
Cryptobranch we have found it very extensively disposed beneath 
the ribs and the rest of the wall of the abdominal cavity, form- 
ing the depressores costarum and the transversalis muscle. It 
also lies beneath the vertebral column, from the pelvis to the 
head, forming the svhvertehral rectus; and there is no dia- 
phragm. In higher animals it seldom is present as a continu- 
ous sheet in this last situation ; but portions of it remain, form- 
ing the longus colli, the rectus capitis anticus, the crura of the 
diaphragm and the retractor ani. On the interior of the lateral 
parts of the abdomen and thorax it is usually present in animals 
above Fishes, forming the transversalis muscle and the depres- 
sores costarum^, also the internal iniercostals and the triangula- 
ris stemi^ with the subcostals. It ia continued, with more 



' These last are Btiougly developed in Snakes, and are qnite sc 
the tratuversalU witlt au interval between them and it, in whicli the l< 
coftarum appear, 

' The triangularis itf.mi and the transBersalis are BometlmeB oontinuoUB ir 
Man, as lemarked b}' Stannius, BoeenmiilleT and Meekel. 



122 mraCLKS IN VEHTEBRATB ANIMALS. 

or leas interruption, within the pelvis and is then gathered in 
around the bowel aa a pelvic diaphragm, or levator ani, some of 
its fibres being reflected into, and some continued into, the 
muscular coat of the bowel In some instances — Pseudopas P. 
(p. 101), Cryptobranch (p. 17) and others — a part of it is con- 
tinued on into the suhcaudal muscles. In Mammals a stratum is 
inflected from the ribs, or gathered in like the levator ani, upon 
tlie alimentary tube, forming the lateral portions of the post- 
cardiac diaphragm which, in continuity with a remnant of the 
subvertebral portion {the crura), constitutes a septum shutting 
off the thoracic ^from the abdominal regions, but with apertures, 
like those in the pelvic diaphragm, for the passage of the ceso- 
phagus and the vascular and neural trunks. The psoas magnum 
and parvus also appear to be derivatives from this stratum' 
as well as some fibres of the cremaster. 

It will be evident that the direction of the fibres of this 
stratum varies much in different parts of its extent, being antero- 
posterior where it lies under the vertebral column, oblique 
where it lies under or between the ribs, transverse where it 
forms the abdominal wall, and converging where it is inflected 
upon the viscera; and in proportion to the diversity in the 
direction of their fibres the several parts are segmented from 
each other. 

In Cryptobranch it is throughout, or nearly, traversed by 
septa, and is so held in continuity with the transversalis Jascia, 
on the one side, and the rest of the ventral muscle and the com- 
ponents of the osseo-cartilaginous skeleton on the other. In 
higher animals, however, the septa for the most part disappear 
in its substance and upon its surfaces. They still abide forming 
the lines of separation between the digitations of the tranaver- 
salts muscle and the diaphragm, as well aa between the mem- 
bers of the internal intercostal series, blended in the latter 
situation with the costal periosteum or perichondrium. 

The internal or transversalis fascia is in contact with the 
greater part of the extent of the internal surface of the trans- 
versalis stratum and is gathered in with it to form the levator ant,., 
and the post-cardiac diaphragm. Thus it lies upon the a 
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and posterior surfaces of Loth those diaphragms and reaches 
and is continued upon the alimentary tube'. From the 
anterior surface of the levator ani it is reflected upon the 
rectum and the bladder; and from the posterior surface it 
is continued to the integuments of the anus and the superficial 
fascia of the perineum. The part of the internal fascia behind 
the gathering-in of the levator ani forms the true pelvic fascia 
lining the obturator muscle; and it is stretched beneath the 
pubes as the triangular ligament. The part of the internal 
fascia in front of the diaphragm lines the intercostals and the 
ribs and is gathered in, in front of the first rib, as the precai-diac 
diaphragm, or the deep cervical fascia, between the thoracic 
and the cervical regions. The internal fascia is also continued 
upon the inner surface of the cremasteric projection of the 
transversalis muscle, forming what is called the fascia propria of 
the spermatic cord. Just in front of the puhes, in Man and some 
other animals, the internal fascia is separated from the tranaver- 
salis muscle which there passes with the internal oblique in 
front of the rectus. 

The MIDDLE — the internal oblique — stratum is the most 
persistently intra-skeletal of the three strata of the ventral 
muscle ; and the intermuscular septa traversing it are, in many 
places, solidified by conversion into cartilage and bone. Thus, 
the ribs and sternum, the limb-girdles and the hyoid are deve- 
loped in it, and chiefly in ils inner layers, though they may, and 
occasionally do, the limb-girdles more particularly, grow through 
the other strata and come into contact with the fascia transver- 
saHs, on the one side, and with the sltin, or the fascia superfid- 
alis, on the other. 

In the abdomen this stratum forms the internal oblique, the 
quadratus lumborum', the rectus' and the pyramidalie*. The 

' In Fishes these diaphragmB are ohiefly formed, so fur aa liiej ore repre- 
sented at uJl, by the fascia ftione. The sheet psesing upon the bowel near 
the BDaB rBpcesented in Lepidosixen (Fig. 23) is the only repraaentatiyB of 
the pelvio diaphragm. 

The post'Oartliac diaphragm is wanting in Saorians rh well as Ophidians 
{Btannius, 105), In some birds, aa Apteryx, it is well developed in its oninU, 
or vertebral, and eoatal parts, but is deficieul in front, where the heart projeota 
throagh it. . _ 

' This mnsele is carefully described by Carua, Beitiiige zai vergleiohend, 
MnekeUahre, Zeittchrij't fibr Zoologie, III, He regards it as part of the ventro- 
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9 absent in Birds, but present in Chelonians, Ophi- 
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complete segmentation of the qiiadr. L from the stratum, abovi 
and of the rectus and pyraviidalis, beneath, is due to the sud- 
den alteration in the direction of their fibres from that of the 
fibres of the internal oblique. The relations of this muscle to 
both are nearly the same, a layer of it being continued upon the 
superficial, and another layer upon the deep surface of each ; 
and these layera, forming sheaths for the rectus and quadr. I., 
are in contact, and more or less blended, with the superficial 
(external oblique) and deep (transversalis) strata of the ventral 
muscle. 

lu the thorax the middle stratum forms the series of exter- 
nal intercostals. The direction of the slant of the intercostal 
muscles might indicate the external layer to belong rather to 
the superficial, or external oblique stratum and the internal 
intercostals to belong to this middle stratum. But, as we have 
already found, the fibres in different parts of the same stratum 
are disposed in very variable directions ; and the relations to 
the intercostal nerves and blood-vessels are stronger grounds for 
classing the external intercostals with the internal oblique and 

dlans, Saurians and Battacbians ; tbat in Man it sometimes passes to the bod; 
of the 11th clursal it^rt. and to the lllh rib, in the BaSalo to the 4th hindfr dorsal 
vert, and ribs. In Home animals, as Hyrax [see Meckel), it advanuea still further 
forwards. In Cryptobraaoh its representative is not s^jmented from the rest o[ 
the ventral muacln, hot, like that of the lectns, is contiouaus with it. In 
Psendopus Pallasii it ia distinctly a serial correspondent and extension, of the 
intercoatalH pasaliig from the hindinDst rib to the iliac bone (p. 101). 

" The relationa of the t-kIiis to the aereral strata of the ventral nmacle vary 
s good deal. PrimitiTelj, as in Lepidosiren and most Fishes, it ia continuouB, 
and on a level, with the whole thickness of the ventral mnaole. In Crjptotiranoh 
it is so with the middle and external sliata only, while the internal stratum 
passes above it. In Snakes a deep part of it seems to be represented hj 
thickening of tbe intercostal fibres near the extremities of the ribs. Some of 
these thickened bundles pass from rib to rib, and some from one rib to another 
at a greater distance. And in them, and more clearly in Fseudopus P. (p. lOd), it, 
or Uje chief part of it, lies on a plane superficial even to tbe external Bttatnm 
the fibres of which pass into its deeper surface. In Mammals it is completelj 
segmented from all the strata, and lies in tbe greater part of its cooiee between 
the layers of the middle stratam. 

MUller, Abhattdl. der Berlin. Akad. 1831, p. 315, and Tab. I, describes and 
represents tbe recttu as distinct from, and covered superficially by, the obligui 
iu Bdellostoma. This is, however, unusual in Fishes. 

* The pijTamidalis appears to have special relations to tbe marsupial hone, 
and to tbe spine and crest ol the pnbea, which are the representatives of that 
bons ; and its presence as an independent muscle is probably to be associated 
with the tendency to the presence of this as an independent bone (foot-note on 
p. IR). Functionally, it seems to assist in Htrengtheaing the suprapubic region 
of tbe abdoininal wall ; and it is well developed in animals (female Pteropua, 
Journal Anal, iiL 301, and Psendopos P., on page 101) in which, in oonseqttenoe 
of an interval between the pubic bones, the recti muscles diverge and leave this 
part of the abdomen comparatively unauppotted. 
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the interoai intercoatals with the transversalis stratum. — The 
levatores coatarum which, like the external intercoatalH, are 
overlapped by the dorsal muscle, may also be ranged as mem- 
hers of the middle ventral stratum'. 

The rectus is usually continued forwards on the external 
I surface of the sternum and costal cartilages, not unfrequently 
Bs far as the first costal cartilage, constituting a rectus thoracis. 
Other longitudinal muscles are sometimes (Ai, Cyclothiirus, 
Otter, &c) developed, lying also beneath (superficial to) the ribs, 
more laterally than the rectus, and constituting what may be 
L designated recti thoracis laterates*, to distinguish them from, 
\ and mark their relation to, the rectus thoracis. These muscles 
approach or alternate with extensions of the scaleni back- 
wards. The rectus may {Cyclothurus and Otter) be crossed 
Buperficialiy by a stemo-costal muscle passing from the sternum, 
obliquely forwards and outwards, to the ribs and approaching 
r the acaleni. All these belong to the middle or internal stratum 
I of the ventral muscle and are merely illustrations of varying 
I cleavage and segmentation in accordance with varying direc- 
\ tion of fibres. 

From the ribs the middle stratum is continued forwards 
I laterally to the cervical transverse processes as scaleni. These 
I axe separated from the rectus capitis and hngua colli of the 
I internal stratum (p. 121) by the cervical nerves. As just hinted, 
I they often extend upon the exterior of the ribs, meeting the recH 
I tA. laterales and the stemo-costales^. Anterior to the scaleni is 
Ithe rectus capitis lateralis. Nearer the mesial line, inferioriy, 
W&xe middle stratum is continued forwards to the hyoid', thyroid, 



' In anakes, Ihese litat are mnch developed Bnd extend over a greater ranga 
a in other animals, for the pmpoea of assisting in progression ; and there is 
oonuuonly to be found a series ol internal levatores coelaram, situated eitenml to 
the outer part of the depreesaree, oroBaing those mnBcles and appearing in tlia 
interval between them and the tranavtrtatiii. Their poaition would indicate 
thorn to helong to the internal stratam ; bnt the nerves which lie eitemaJ to 

tthe depresEorB and the Cransversalia, pass internal to the levators. It may be 
Itdded that the nerves in these animals do not confine themselves to the intercostal 
■paces opposite vhich the; escape from tbe vertebral canal, but, in some 
liiBtanoes, cross over one or more ribs, passing between the ribs and the tninB. 
versolia. 

' One of these has been so named by Macalistor, in his description of Ai, 
ATmaUandMag. of Nat. Hist., J'oae 1869. 

' In the Green Monkey the icaleiaia is continued into the rcHui. 
* The inncriptioDS in the Teotral mnsole mntiing forward to the hyoi^ 
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tongue, jaw and pharynx as sterno-hyoid and atemo-^yroi^ 
as hyo-glossuB and genio-hyo-glossus, and as hyo- and thyro- 
pharyngeus, or middle and inferior constrictors of the pharynx. 
These come iuto relation with muscles ascending to, or de- 
scending from, the skull, which probably also belong to the 
same stratum, viz. stylo-glossus, stylo-hyoideus with the hinder 
portion of the digastricus', stylo-phari/ngeus, superior constrictor 
of the pharynx, as well as the faucial and palatal muscleR. 

From the outer surface of the middle stratum muscles 
detached to the shoulder-girdle. Those passing to the 
of the girdle above the glenoid cavity (the scapular part) coor*' 
stitute the costo-scapular or serratus group. They consist 
one or more muscles attached to the ribs, interdigitating ai 
sometimes connected by continuity of fibres with the external 
oblique, so as to pi'esent strong claims to be regarded as part of 
the same stratum with it ; but in their course they are deep ; 
and they are inserted into the deeper surface of the margin of 
the scapukj on one or two sides, between the subscapulans and 
the other muscles which are inserted into, or near, the margin 
of the scapula. Anteriorly, this group is prolonged into the 
neck as the levator scajtuke which is not unfreqnently conti- 
nuous with the serratus, and as the omohyoid'. The muscular 




prsCBiit in LepidoBirec tmd otliere, are not unfreqneutlf represented by one 
inBcnptioQ n^ac the middle of the atemo-hyoid. This iaBcription is continued 
into tlie omohyoid with which the stema-hjoid is sametimea continuous ; and 
it is asuallj persistent in the latter muaoie, ia Man, where it raaies a bend 
towards the clavicle. Stanniua Bpeaka of an extension o£ t^e rectus to the ton^e 
JD Triton. 

' In the Forpoiae this part of the digastric only is pTesent passing from tba 
hicdei part of the temporal to the hyoid. It is called occipito-hyotd by Baj 
Dit Cetaeeen iloal/)gitch-anatomiaeh dargffteUt, s. 133, and by Stannins, Mim 
Arehiv. 1819, s. 7, bnt is regarded by Stannius an the poBterior bal^ o( 
digastrlo. For aocotut of the anterior part see page 130. 

' The oiRohynid may be, as in Pboea, corttinnons with the liemo-i 
foiming a broad mnaole inserted into the sternum, the olnar tabercle 
himierus and a fascial hand between Ihe two. It may, as in Seine, be a 
to the dayicle as well as to the scapula ; and the sterno-hyoid is in that 
attached to the interclavicle, or epistemom. Tendinons traces of the 
cular attachment bend it towards the clavicle in Man, and are, partly 
the caase of the persistence of the inscription or interruption in iti 
fibres. Though in the same plane with the lei>o.toT icapalie, it is separated 
it by the sitnation of the branchial opening, which also separates the men 
of the euperficial branhio-cephaUc stratum (the stemo-mastoid aod trapeziaa) 
that overlie this region. In the Eippopotamns it passes from the side of the 
basi-hyal and the snb-hyoidean septum to the under surface of the oceipito- 
humerai part of the trapezius which it joins at an angle, and is united to it by 
an iasdiptiou. The foremost fibres run on withont any definite inBoription to 




I 
I 

I 



MUSCLES IK TEBTEBUTB AKDCAI& 

derivatioiiB from this layer, which pass to the g;irdle beneath the 
glenoid cavity, are the eterno- or costo-coracoids. When the 
coracoid is abortive, the costo-clavicular, called subclavius, may 
take the place of the costo-coracoid' ; and when both coracoid 
and clavicle are abortive, the memlier or members of the group 
may pass to the under surface of the scapida, constituting the 
costo- or stemo-scapulars^. Thus, spreading beyond their usual 
limits, these may come into close relation with the serratus 
group. Or the serratus, extending lower down than usual, 
may come into close relation with the costo-coracoids. Still 
the two groups — the costo-scapular and the costo-coracoid or 
costo-clavicular — are, I believe, always separated by the nervea 
to the limb passing between them. 

These two groups of muscles passing, respectively, to the 
scapular and to the coracoid or the clavicular parts of the 
shoulder-girdle, together with the muscles passing forwards to 
the hyoid, tongue and jaw, constitute that which I have desig- 
nated {pp. 74, 97) the DEEP BRACHIO-CEPHALIC STRATUM of 
the VENTRAL MUSCLE. In animals (Snakes and Uro- 
delans), in which the inferior wall of the thorax is not closed in 
by the sternum and the costal cartilages, the middle, or cepha^ 
lie, part of the stratum may be continued onwards, uninter- 
ruptedly, to the hyoid and the mandible, but it is not seg- 
mented from the superficial stratum (Fig. 44 and description) ; 
or (Fishes, Figs. 26 and 38) it may be interrupted by the cora- 
coids extending athwart the middle line and uniting with one 
another, and may then be segmented from the superficial stratum. 

Traced backwards from the abdomen, the middle stratum 

the hnmeruB. In the Pig it pnaeeB over ' 
npper edge, and is connected bj Hbrons t 
homenia and tliB deltoid mnBoleB. 

' ThsBe two do not coeiiHt, when the eoracoid is large, the muBoIa paaeeB 
from the stemam or rib to it, and forms a Btertto- or coita^coracoid. When the 
coracoid is shoct lie maeole, il present, paaaea ttara the rib, or the firat or 
(OryntaropuB) eecond oostal cartilage and perhaps the Btemum, to the olaviole 
oonBtituting the suicfarius. It njttj, as it does in Orycteropns and. Seine, 
extend aa to the scapula. In the Porpoise the tabclai>iM» pasaes (nim the first 
rib, near the sternum, to the coraooid; and the pect. minor passes from the 
BBOond rib to die humerus. Stannius, " Beschriebung der Mnakaln des 
TiimmlerB." Mffller's Arvhiv, 1849, fl. 1* and 16, calls the former of theaey«(, 
•minor, and the latter ci>tlo-humireal\». 

* The atamo-Bcapular may coeriat with the sabolayiUB. Thus Maoalister 
found the snholaviua quite separate from the atamo-ecapular and inserted into 
thA clavicle. In sneh case the mnaole is diTided into two. 
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of the ventral muscle encounters the pelvia and is interrupted 
by it'. Its continuations backwards from the pelvis constitute 
the ilio- aai ischio-caudales', the deep spkincter-ani, the erector- 
penis, compressor-uretkrfB and Iransversus-perinei, besides the 
extensions upon the hind hmb around the hip-joint to be sub- 
Bequently mentioned. 

I pass now to the disposition of the EXTERNAL stratum 
of the VENTRAL MUSCLE which has the external obhque 
muscle of the abdomen as its most steady representative, and 
which I, therefore, aometimea call the external oblique 
STRATUM. As already stated, it is the stratum in which the 
(Msilications, not preceded by cartilage, moat frequently occur. 
The 'membrane bones' thus formed are commonly in the 
situation of the septa, and, therefore, overhe the 'cartilage 
.bones' formed in the septa of the middle stratum. Some- 
times they are blended with them, the two being ossified toge- 
ther, or the one may serve as a substitute for the other. Thus 
the epicostals', the episternum* and the epicoracoid, or clavicle. 



^ It moat not be forgotten, that the rudimentaiy peMo bones of Ophidians 
lie, or rather project upwarils, internal to the tfamuertalU. PerliapB they 
originate in the internal obliqne atratum, and grow Ihroagh the transveiBalis, 
jnflt aa in many animals the ilium pceaenta through the external obliqna 
Btratum, and as in the Dog-fish, the scapula pashea its vray into the dorsal 
muscle (Fig. 28). In Pseudopus P., the ilium, though deep, ifl not quite ao deep 
as in Su^ea, a oonsiderable part of the ventral muscle is inserted into, or 
interrupted, by it, and a diatinct strip of the muscle passes beneath it (p. 101). 

' The ischio- caudal, and the iiio-caudal are, to some extent, serially homo- 
logous, respeetirely, with the coato-coraooid, and the costo ■ scapular (serratu* fli.); 
and the nerves to the hind Umb pasa between them, as do the nerves to the fore 
limb between the last-named muscles. 

The shoulder- girdle, like the pelvic gird 
la placed, and also remarkably in the size 

connection with the rest oi the skeleton above and below. In Fiahea tne 
ooracoid part ia imbedded in the deep stratum of the ventral muscle ; but in 
Cryptobrauch, the coracoid, notwithstanding its size, has little direct connection 
with the ventral mnscle, the deep layera of which pass clear of it and above it. 
In Birds and Reptiles its connection with the deep ventral stratum is re- 
established by the coato-coracoid muscles. In Mammals the connection is 
chiefly, throngh the medium of the pecloralii joiitor, with a deep layer of the 
pectoral or snperflcial atratuin of the ventral mifccle. 

' In Hatteria the epicostola are more numerous than the costals, oconpyine 
not only the hues over them, but the interspaces between those lines : see (iiin- 
iher, Phil. Traiui. 1867, p. 608, whose description I have in most points verified, 

* I much prefer the old term, 'episternum' to that of 'interolavicle'.propoaed 
by Mr Parker ; because it expresses not only its position, bat its nature as a bone 
formed in the membranous tissue upon the sternum, at the same time that it 
refers it to the same series as the epicoatals and the clavicle. — It will be per- 
eeived that, for the same reason, I use the term ' epicoracoid' to designate, not 
the cartOage or oartilageB lying between the coracoid sod the atecnoni, but the 
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fotmed, respectively, over the coatals, the sternum and the 
Goracoid, and the lower jaw is formed over Meckel's cartilage. 
We have seen that this stratum is, in Fishes, closely connected 
with the skin by the transverse and longitudinal septa passing 
through the compact intervening external fascia. 

A superficial layer of the stratum is often, more or less com- 
i)letely, segmented from the rest, and, retaining its connection 
with the skin, or with the superficial fascia or both, constitutes 
eutaneous or subcutaneous muscles to which the names pan- 
micle, plati/ema tnyoides, &c. ai-e given. They may retain their 
original connection not only with the rest of the external ven- 
jtral stratum, but also with the deeper strata, and with the car- 
tilage bones. Thus they, in some instances, are united to the 
ribs and the steruum, the vertebral spines and the limb-bones. 
They often correspond, and are more or less blended, with the 
several divisions of the rest of the stratum, and will therefore 
best considered in relation with them. They commonly ex- 
id over the lateral septum, spreading upon the dorsal muscle, 
land reaching the dorsal mesial line. This also we shall find to 
be the case with the rest of the stratum. Or, which is much 
the same thing, the components of this external stratum of the 
ventral part of the lateral muscle are confluent with superficial 
dorsal fibres, and form one stratum with them; so that it 
might be called the 'external yentro-dorsal', or, better, the 'ex- 
ternal lateral' stratum, that is, the external stratum of the 
entire lateral muscle'. See Diamond Snake (Fig. ii)'. 

tnsmbrone bone, or clavide, formed opoii it, and oitaa in claae connDctioll 
witliit. 

^ This extension of the external stratom of the yentral part of the lateral 
tnascle, oyer the lateral line and over the doiBal part of the mnsDle, to the ver- 
tebral EpineH ia due, perhaps, to the expansion of the vieceral cavity, laterally 
and upwards, as seen ia the section of the Tadpole (Figs. 42 and 43). 

" Description of Fig. 44, PI. ii,— Tbe Diajiond Snake. 

Dissection of the fore part of a Diamond Snake. — The pin is inserted into 
I fore part of the cerato-h;oid cartUage whioll Is seen nutniug back among the 
_ iscles. The drawing shews the bnndlee of the external obliqae aristng partly 
'ftom the lateral Beptmn, and partly from the fascial tissue on the surface of the 
dorsal inuHcle and paesing, downwards and backwaids, into the anlero-poa- 
teriorly directed fibres of (r.) the reotas abdominia. Traced forwards, the reotxis 
is Been giving oCf the butidies of the estemal oblique. Anteriorly, it expands 
into a muscular sheet, in tbe middle of the thickness of which the hyoid is in- 
Tcdved. This runs forwards to the lower jaw, covers the under part and sides of 
the throat, eipaods upon the side of the head and neck, and extends over the 
dotanl muscle to the cervical spines. A set of its bnndles more distinct than 
the othera runs to the angle of the mouth, coDstituting a Telraclor orii. 

This expanaion ia a continuation of the entire tMi^ess of the ventral mus- 
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In tlie abdomen the stratum ia chiefly represented by the 
external oblique which extends upon the exterior of the thorax, 
and the fibres of which often blend with the fibrous tissue over 
the dorsal muscle. Anteriorly, it is continued, or its superficial 
fibres are continued, with a variable amount of interruption, 
into a ' superficial brachio-cephalic' sheet which extends to the 
face and head, which is distorted by encountering the fore limb 
and its girdle, and the fibres of which converge upon the limb, 
as though, hko the skin, they had been pushed before it as it 
grew out from its gii-dle. Hence, opposite the limb, the fibres 
are directed transversely, from the ventral and dorsal mesial 
lines, upon the limb; whereas, before and behind, they have a 
more oblique or antero-posterior direction. 

As it advances towards the fore limb the inferior, or ventral, 
part of the superficial brachio-cephalic sheet resolves itself into 
the pectoralis rnajor, the fibres of which converge upon the ra- 
dial edge of the humerus, inclining to the plantar aspect; the 
Buperior, or dorsal, part of the sheet resolves itself into the latis~ 
gimiis dorsi, the fibres of which converge upon the ulnar side of 
the humerus, and are often, to some extent, blended with the 
moaeles on the dorsal aspect of the limb, I say, to some ex- 
tent, because the prolongations upon the middle and distal 
segments of the limb of both the inferior and superior parts of 
the sheet show an inclination to the plantar aspect, which 
is a consequence of the p(>sition and flexures of the hmb. The 
two — pectoralis and lat d. — may {Lepidosiren, p. 71) be united 
and pass as a continuous sheet upon the radial and tilnar mar- 
gins and upon the intermediate, plantar or axillary, that is, the 
posterior aspect, of the shoulder and limb. More commonly 
they are separated by the axillary interval ; or, connecting axil- 



of Lepidosirea 
the oervicalis super- 
~ uiaatoid and traps. 
"' "*' ' ikwards 



represeats, in Bhort, the whole of the brachio-ceplialic 

and DDg-fishp— the oerviDalis pcofnodnH, that ia, aa wel' 

fioialis; — and it inclades therefore the faotorB of tbe a 

EioB, the platyama, constrictor fancium, &o. Ac 

woold repieseat tbe pectorals sjid latiseimus dorsi as welt na the aei 

Thongh its hinder edge seems to be marked ofF from the oblique, yet its ooo- 
neotion, and the oonnBetion of the oblique with the rectos, ojid the tact that tha 
obliqae bnndles cease where thia more oontinuouH expitnuion begins, shew that 
it is a seiial oontinnation of them, of tbe parts of them more especiollj wbieli 
extend apon tbe donal muscles. 
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Imy bands, may remain aa a result of imperfect segmentation'. 
The term ' achiselbogen' has been applied to them. The term 
'axillary' is that by which I will designate them. 

The costo-alarU {eoeto-ancatiewg) of the Biril is an interesting 
example of oue of these ' axillary ' muscles, being segmented from 
both the pectoral and the latUsinum dorei, and passing I'rom the libs, 
between the two, near to the aerratui, along the inner side of the arm, 
t(i or near the inner condyle of the hiimerua. la the Swan I found 
part of it elaatio, where it ocoiipied the hinder fold of the axilla, and 
traced it along the ulnar margin of the wing, and in the retiring angle 
beneath the carpua, U> the akin and tissue binding the skin to the 
ulnar phalanges. Thus it prc'^ents interesting antagonistic homo- 
logical affinities to the tensor plicte alaris; and by its near relation to 
the serratug on the deeper side, and by its blending with the cutaneous 
muaclea and the Bkio on the auperticial aide, it is an interesting relic 
of the primitiye union of the several strata 

The relation of this brachial, or hinder part, of the superficial 
brachio-cephalic aheet to the rest of the external oblique stratum 
varies a good deal. In many animals, for instance, the pectoral is a 
cobtinuation of tlie whole thicknesa of the esUemal oblique, or of the 
whole or great part of the rectue. In Cryptobranch it is almost 
entirely derived from these. In others, it is a huperficial stratam 
only of the oblique, extending perhaps to the pubea. In others again 
it arises from the outer surface of the aponeurosis of the oblique ; 
and in Hatteiia it appeai-s to arise from between its layers'. In Man 
it is usually continuous with the obliqne by means of only a few 
muscular fibres. In the Hippopotamus it ia largely continuous with 
the subcutaneous muscle over the obliqne ; whereas in Birds its 
origin ia ao confined to the sternum and the clavicle that we should 
little have thought of regarding it aa an extension of the abdominal 
stiutum, had our atteutiim been limited to its anatomy in them. In 
like manner the latiesimus dorni is, in some, confined to the neui-al 
spines, in others extends upon the ilium; and, not unfrequeutly, it 
derives origin from the hinder ribs, where it may (Seal) meet, and bo 
united with, the pectoral. In the Porpoise its origin is confined to 
the 5th, 6th and 7th ribs'. 

1 A good illnBtration of theae aiillriry muaolea maa presented this winter by a 
female subject in the diseea ting-room of this Uuiveiaitf. A slip from the lower 
edge of the pectoralie, and another from tbe antenor edge of the toffJiaiiHiu 
darsi in each arm, rim through the axillary space and, meeting, were inserted 
together into the iascia coveriug the coraco-brachialu. 

These oonneeting banda are commonly large m CamiTora. They are usually 
formed by an extension ol the lati*timia Aorii, or parta of it, beneath the axilla, 
to the pectoral muscle and the pectoral ridge of tbe huraeruB; while another 
part of the iof. d. runs along the inner aide of the triceps to the inner condyle 

' Phil. Tram. 1867, p. BOB. In Pteropui, Joarn. Aval. in. 300, it is in 
three separate parta, an abdominal, a sternal, and a clavicular. 

' The variation in the mode in which cleavage of atrata may take place ia 
illustrated by the fact, that in Birds and Beptiles the lat. d. uaually overlaps the 
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All this hinder, post-brachial, portion of the external stra- 
tum of the. lateral muscle may be covered by a superficial, or 
subcutaneous, layer, which varies much in thickness, and which 
may be connected with one or all of the divisions of the stra- 
tum, sometimes reciprocating with them in size and thickness, 
as ia the Hippopotamus. Like them it converges upon the 
arm; and, accompanying the pectoral more particularly, it may 
be lost in that muscle, or it may be inserted into the humerus 
or the coracoid. 

It is oflen a muscle of auch size, and of so powerful actiqa upon 
the arm, and radiates from the arm so widely upon the flank, that - 
I have' described and named it oa brachio-lateTol. Sometimes it, or 
part of it, lies upon and is closely united with the laiisaiaius tlorsi; 
or it may be (Hatteria) coatinuouH with its lower edge. SometimeH 
(Mania) it is difGculb to separate from the skia on the one side and 
the external oblique on the other '. As mentioned above, it forms part 
of the costo-cdaris of the Bird. 



Traced foi-wards into the pre-brachial or cervical region the 
SUPERFICIAL BRACHIOCEPHALIC STKATUM, which we are con- 
sidering, is, after a certain interruption caused, partly, by the 
shonlder-girdle, and, partly, by segmentation from alteration of 
the direction of its fibres, continued aa a superficial cervical sheet 
— cervicalis superficialis. It covers the neck, from the shoulder- 
girdle to the skull, and from the ventral median line to the 

trapeiias, the reverse beice the ease ia Mammals. In tho Rabbit the two raa%- 
oleB are continuous. 

' Joum. Anat. ly. 27, 

* The auperiioittl, cutaneous layer ia well developed in the Porpoise, where 
it spreads upon the fins, under the abdomen, and under the sheath of tlia peni*; 
and in the female it paBses beneath the mammar; gland, detaching fibres wliich 
encircle the lower dilated part of the duct, so aa to compresa it dnriog suFklin);. 
It attains its maximum iu the Hedgehijg, being connected nith ibe frontal and 
occipital bones, the lower jaw, alemmn and hmneruH, and the dorsal and caudal 
gpinea, and forms a thick sphincter around the body benealli the line where the 
biietles terminate. 

In the Guinea Pig both pecloral and trapezius are continuous with the pan- 
nicle. In the PIk, and manj Animala, the brachio-lateral port extends OTer the 
thigh. In the Hippopotamus it ia very loigel; developed, forming a thick miug 
over the abdominal muscles, which are almost dwarfed or supplanted by it, 
though quite distinct from it ; it extends over the thigh and the luiee ; and it ia 
also Gonimued into the pectoral. 

In Snakes the continuity of strata is manifested and maintained bj Hit 
bundles of the oblique abdominaJ muscles paasing from the tibs di^etly into the 
ventral scutes, which are thna enabled to act as organs of locomotion. Some el 
the bnndlea running horizontally for a distance, from scute to Bcnte, c 
(pp. 12S, 13fl) a superficial or subcufaneous rectut. 
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lateral line; and it commonly extends, in a muscular form, be- 
yond the lateral line, to the dorsal median line. Anteriorly, it 
is connected with the whole circumference of the skull, and 
sends superficial prolongations over it. It is well exhibited in 
Leptdosiren (Figs. '24 and 26), Dog-fish (Figs. 28 and 29), and 
Ceratodus (Figs. 34 and 37), and I have named the ventral 
part of it, lying beneath the level of the gills, cervicalis super- 
Ljffictaii's inferior {C. s. i.), and the dorsal part of it, lying above 
I'ihe level of the gills, cervicalis superficialis superior {C, s. s.), 
K These two parts are, however, continuous upon and above the 
[. jfiU-cover; and the superior or dorsal portion (C. s. s.) seems 
[■ father to be an exteasion from the inferior or ventral portion 
E-'((7. s. i.), just as the ventral and dorsal pprtions of the post- 
pachial part of the same stratum are often continuous, and the 
latter seems to be an extension from the former. 

In animals like those just mentioned, where there are 
gills with the attendant opercular structures, the cervicalis 
superficialis is but a thin expansion, and does not present 
■ any distinct segmentation beyond thatr — ^often not very dis- 
^k.tinct, into levatores, depressores, &c. arcuum — which is requisite 
^Kfbr the movements of the branchial apparatus. Where, how- 
^■lerer, the gills are abortive it acquires increased thickness and 
^Bis stratified aud segmented. 

^■. A superficial layer forms the svhffutaneiix colli or platys- 
ina which covers the neck and is prolonged forwards upon 
the face and head, where it blends with and is continued 
into the facial muscles, the auricular muscles and the occipito~ 
frontalis. It is prolonged backwards upon the thorax and 
fore limb to an indefinite extent, blending with the brackio- 
lateral and, like it, finding its way to the osseous structures 
of the limb. As in the case of the brachio-lateral, portions of 
it may blend with, or supplant, segments of the subjacent 
layer. 

In some insfaineea it is contmuoiis with the trapezius; and in 
Pteropus it takes tho place of the cervical portioa of that muscle'. 
A remarkable detachment from between its dorsal ami its ventral 



' Macalister flnds that 4;lia mnscle, nhioh tlma in Bats Bapplanta tha cecvioal 
port ot the trapezius, is Supplied not by the apiual oocessory, bat by cerrical 
IE and the seyeuth nerve. 
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poi-tJosB, bletided with a similar detacliment from the deeper layer 
(from the contigiioHB edges of the jrectoral and trapezio-deltoid), 
forma the teneor pliae alaris, better callod cervico-afarig. This, partly 
cwmpoaed of elastic tissue, ext^ndfi aloug the radial edge of the wing 
in BatH and Birds, and reaches the skin and ful>cutaneou8 tiasae of 
the radial digits. It ia thus (a» mentioned p. 131) the aQtagonistio 
homiJogue of the coato-alarw. 

The deeper layer of the cervioalia superficicUis developea 
into the atemo-cleido-mastoid and the trapezius, the former 
representing the ventral, or sub-branchial, part of the layor, 
and the latter representing the dorsal, or supra-branchial 
part'. They are very regular muscles, but vary in their 
range of attachment at both ends. The stemo-cleido-mastoid 
is sometimea confined to the sternum and then is called 
stemo-mastoid. Sometimes it is inserted, by a narrow tendon 
only, into the mastoid, instead of by a broad miisculo-tendi- 
nous termination as in Man'. Sometimes the portion con- 
nected with the clavicle is separate, forming a cleido-occipital. 
The trapezius, instead of the extensive origin from skull, 
cervical and dorsal spines, overlapping the latisstmus dorsi, 
which it has in Man, may (Pteropus and Birds) have much 
more limited origin. It may, in the absence of the clavicle, 
be inserted (Cryptobranch) into the anterior edge of the scapula 
and the precoracoid or (Ai) the coracoid; or it may be conti- 
nued as trapezio-deltoid to the humerus'. When this last 
occurs, there is usually an inscription remaining between the 
trapezius and the deltoid, in the deeper part of which a 
rudimentary clavicle is often present in Camivora, 

From benedth the trapezius the rlwwhoids' are segmented, 

' The interra] between tbe two in Racoon is partly bridged oyer by fibres 

Eaasing from the trapoKinB to the sterno -mastoid, reminding ns of ihe epi- 
raDobial filireg conneoting the eupmor and inferior eerviealet parts in Lepi- 
doeircn and Dog-fish. 

* In a Fawn I found it extending over the lower jaw to the orbital edge of the 
ma^la, oocapying Uiat part of the area of the snperfieial layer- In CrooodilB 
it passes beneath the trapezius to tbe transverse prooees of the 4th cervical ver- 
tebra, where it comes into oontiLct with the middle ventral Btiatuin ropreHenled 
by the levator icapula. 

* In Manie it aitenda over the hicepi and braohial vesaels to the internal 
condyle of the hameme. 

* The rhomboid in Owl and Kite eitenda from all the Inmbar and dorsal 
Epines to the binder edge of the ecapula, dwarfing tbe Irajieiiai. In Aptaiyx it 
is said liy Owen to be wanting. It ib present in (be Crocodile, bnt 1 have not 
met with it in any lower animot; sametimes it bleuda with the laluiinuia dorti> 
Jowa. Anal. ly. S3. 
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also apparently the serrati postici, as well as the fnasto-hume' 
ral and vnasto-scapulaT. Though the last two might perhaps 
be said to be E3gmented from the deep surface of the sterno- 
mastoid, yet tbey usually blend below with the trapezius 
or deltoid, or pas'i to the scapula or humerus. Also another 
muscle is segmented from the trapezius, which I have in 
papers named cervico-humeral, and which is an in- 
teresting reminder of the fact that in Lepidosiren (p. 72) 
and Dog-fish (p. 86) some of the deeper fibres of the layer 
are traceable to the lateral septum and, beneath it, to the 

' lateral parts of the vertebrae ; for the cervico-humeral arises, 
not like the trapezius from the Tertebral spines, but from 
the transverse processes of the atlas or other cervical verte- 
line, near to the levator scapulw, or even (Hedgehog) from 
the fore part of the ring of the atlas, or (Guinea Pig and 
Kabbit) from the basi-occipitaL It descends upon the shoulder 
to the clavicle, acromion, or humerus, or blends with the 
trapezius or deltoid. Thus, though it is associated with the 
levator scapulw in its origin, it is associated with the trapezius 
in the latter part of its course; and it is evidently a repre* 
sentative, in Mammals, of those fibres of the stratum which, 
in Lepidosiren, detach themselves from the rest of the stra- 
tum and bend in, deeply, to the sides of the vertebne. In 
the Hippopotamus the cervico-humeral arises by a round 
tendon from the back of the exoccipital, behind the digas- 
tric and stylo-hyoid, joins the trapezius, forming its fore part, 
and runs on to the deltoid ridge of the humerus. It is not 
separated from the deltoidal, or lower, part by any inscription. 
It is joined by the omo-hyoid which loses itself in this muscle. 
It is called masto-humeral by Gratiolet. A separate large por- 
tion arises by a strong tendon from the under surface of the 
transverse process of the atlas and spreads upon the dorsum 
f tlie scapula. The trapezius passes over the lai'ge trans- 

kverBe process of this vertebra without deriving any fibres 
1 it. 
Between the two layers of the cervical part of the super- 

r ficial brachio-cephalic stratum, just described — the superficial 
layer which is forming the Buhcutaneus colli, and the deeper 

, layer which forms the stemo-maatoid and trapezitis — other 
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muBclea are developed in different animals, to which the nam 

cervid submaxillaris, depreaaor niandibulcs, mylo-hyoideus and 
genio-hyoidms are given. These vary a good deal; and the first 
two are absent in higher animals, I have said that they are found 
between the two layers; hut the genio-hyoid, which lies near the 
middle line, is perhaps rather to be regarded as segmented from 
the deeper surface of the superficial layer. The most remarkable 
member of this series is the anterior belly of the digastric. It 
lies in a more superficial plane than any, yet ia continued, 
tiirough the medium of a tendon or inscription, into the pos- 
terior belly which runs, in company with the atylo-hjoid, be- 
neath the sterno-mastoid, to a deeply situated spot of the tem- 
poral bone, just behind the styloid process. — The peculiar confor- 
mation and dispiisition of this muscle in Man, and the inscrip- 
tion which in many lower animals is substituted for the 
tendon between its two muscular portions, have excited much 
attention and been the cause of many surmises. I believe 
the real explanation of it to be that it is composed of two 
muscles or muscular portions derived from the two strata of 
the brachio-cephalic muscle. The hinder portion is, together 
with the stylo-hyoid, a derivative from the deep stratum, 
which it will be remembered is an extension of the middle 
or internal oblique stratum of the ventral muscle; and the 
anterior portion is a derivative from the fibres of the cervi- 
calis superfidalis layer, which lies next above the mihcutaneua 
cplU. It is an instance of a portion of a deep stratum re- 
taining continuity through the medium of a septum with a 
portion of a superficial stratum. The septal remnant, which 
13 a remnant of the hyoidean, or sub-hyoidean, septum (the 
septum, that is, in which the hyoid is formed), is the tendon 
of connection between the two portions and the band which 
holds them to the hyoid'. 



' It may be obBerved, bb affording snme aoDfinaaticm of the rsUtion de- 
Bcribed in tie test between the anterior belly of the digastiie and the mylo-hyoid, 
that they are both supplied bj the mjlo-hyoid branch of the Sth nerve ; whereas 
tbe poBterior belly of the digaHtrio and the stylohyoid are both snpplied by the 
7th uerve. I do not honover attaoh much importani^ to this. 

Ill this derivation of the digastric from the elements of deep and Buparfioial 
etrsta, we are reminded ol the aamo thing in the eenwo-kumeral just mentioned, 
Uid in the eoeio-atarU (p. 131). 
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The dissection of the Hippopotamiie' (Figs. 45 and 46) affoixla an 
interesting illustration and confirmation of these views. The euitcu- 
taneua eoUi (S. c) uuder the neuk is of great thicknesj, as is the 
case with the subcutaneous musclt^ on the under sui-face of the body 
generally ; iind it appears at first eight to terminate in front in a thiak 
defined border extending, ou either aide, upon the middle of the 
large mandibular protuberance into which the maseeter {M.) is in- 
aeiTed. The niuscle at and near this border is further thickened by 
transverse Gbi-es crossing fi'om one side of the iace, over the mandibu- 
lar protubeiance, to the other side. Close examination, however, 
shews that tlie anterior boi'der is not so defined as at &rtX sight 
appears; for the edge is connected by tibroua tissue, which is the sub- 
hyoidean septum', with deeper-lying muscle, a bread, thick kyo-men- 
tal (A. M.), which passes forwards, from the septuui just mentioned, 
to the mandible on the aide of the bulging symphysis. By means 
of thia septum the hyo-mented is continuous, liehind, with the snper- 
fieial fibres of the stento-hyoid (St. ff.) which is a large thick muscle, 
oil its deeper surface, with the basi-hyoid bone, and, od its Buperliciiil 
aurfiice, with the edge of the mthoutaTieus colli °. Above it, and deeper 
than it^ is the mylo-hyoid {M. M.) Above this ia {G. H.) the genio- 
hyoid, and deeper still is the gtmo-hyo-glo»sug. These are diapoaed 
as they usually are in Mammals. The glylo-hyoid arises, tendinous, 
irom the outer aide of the tooth-like exoccipital process, soon espanda 
into a muscular belly which is, partly, inserted into the hyoid, on a 

' DeacriptLon of Figaree of the Hipfopotaiics and tlie Cii (PI. ix.}. 

Figs, is and 46, Sissectioas of tbe muEclcs beuEath the floor of the month 
of a HippopotomaB whicli died three da-js after birth. — I.M., tbe inferior 
maxilla, will) its large sabmental protaberauce aacovered. — L, the upper lip.— 
.S. c, BubeataneuB colli. — M, MasRetei. — H.M., bjo-mcntal entire on the left 
bide, but divided on the right side, aad, in Fig. 16, reflected. — D., anterior part 
of iMgaatric running parallel with, aad blended near the jaw with, tlie bfo- 
mentaL — M. H,, mylo-hyoid divided aDdpartiall; removed to espose Q.H., the 
geaio-hjoid. — F.A., the facial artery — Iii Fig. 4B. the suboataaeus colli has 
biJBn removed, exposiag the hinder part (Z)') of the digastric, also S. if., the 
stylo-hyoid which is seen to be oontinuous with the hyo-niental. — St. HI. , stemo- 
muptoid. 

Fig. 47.^8imilar diasoction in Cat. S. c, the sabcataoens eolli, or platyama, 
has been dividi^l and pnlled a^ide to shew (D and D') the aaterioi and posteriDr 
parts of the digastrio, with the insoiiption betveea them whicb is the snb- 
bj'oideaa septum. The anterior part of the digaetrlc ia seen to oocup; tbe poai- 
'ion oooapied b; the byo-meotal, aa well as by the anterior part of the digaatric, 
n the Hippopotamns. — M. B., the mjlo-hjoid. — St. H., aterno -hyoid. 

" It iH called by Gratiolst, lUcJurvhcs *ur I'Analomie de VHi}^potame, p. 
2ifl, tbe raphisoiu-hyoidien. 

In the Flying Squirrel Macalister foand that Ibe digastric had two separate 
Bllies and a central round tendon which was continued across, from aide to 
side above the hyoid bone, as an arcb from wliicb the anterior bellies aroae. 
This tendinoQB arch was the sab-byoidean eeptum, I have met with a similar 
.irangemeut in the body of a man, in the University disdecting-ioom , tOus 

' Gratiolet (p. 299) deBoribea it as ie leeand faieteau of the digaatric. It is 
□ tbe plane of the digaatric ; its mandibalar inserticut is blended with tbe inser- 
_ion of the digaatric, and it oocapies the place of the anterior belly of that 
muBclo in Man. A kijo-menlal ia present in some Bats, according to Macaliater- 
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level with the mylo-hvoid and the geoio-hynid Hnd, partly, i 
tinued on into the luteral edge of the hyo-mental. The digaulrie™ 
{!/) ariaeti, by a. tendon, from near the entremitj' of the same (iroceaB 
OB the fltylo-hynid, pisNea internal to the stylo-hyoid, expandn into a 
helly which, about on a level with the hyoid, in intemipted by a 
tratisver»e inBi?ri]itiaD'. lu front of this {IJ) it rniis ]iarallel, end on 
the aame level, with the hyo mentoJ and ia iiiaerted, beliind the hyo- 
mental, and continuously with it, into the lower edge of the body of 
the jaw, midway between the symjihysia and the angle. 

The fiicial artery {F. A.) pasaes, as usual, benealh the Btylo-hyfad-j 
and digastric, and runs along the outer and posterior side of the digaar 1 
trie, over the side of the jaw, between the digastric and the fibres of 
the maseeter which are curling round the anterior boi-der of the pro- 
tuberance to be inserted into it« inner side and edge. 

The points aliowii by this dissection are, Srst^ the connection of the 
Btibeiilaneug colli with, and its termination at, the hyoidean septum. 
Secondly, the presence of a byo-meutal muMsle tsiiperlicial to the 
mylo-hyoid, extending from the hyoidean septum to the synipIiysiH 
of the jaw, and the continuity of some of the fibres of the stylo-r/loggua 
with it. Thirdly, the position of the anterior belly of the digaatrtc 
(D), in front of the inscription, on a. level with, and on the 
side of, a part of the same stratum with the hyo-mental, and, 
indeed, continuous with that muscle, and forming a lateral portion 
of it. It is clear that the inscription in the digastric is a part erf tiw 
sub-hyoidean septuut, and that the hinder, deeper, belly {D') of the 
digastric is, by the medium of this inscrijition, continued into the 
lateral part of the hyo-inenlal, which forms the anterior bellyj just 
aa aome of the fibres of tJie stylohyoid are continued into the middle 
part of the same mnscle. In Man the lateral portion of this hvo- 
inental is absent; and it is the median portion which forms the 
anterior belly of the digastric Hence the insertion of the digastric is 
near the symphysis of the jaw. The shifting insertion of the digastric 
into the jaw is thus explained by the circumstance that its anterior 
belly may be formed by different ])Brta of the hyo-ineutal in different 
animals ; and the inscription, usually obsen-able, even when the 
muscle is straight, indicates the line of connection of the poridon of 
the deep, or masto-hyoid, and the superficial, or hyo-mental strata 
which combine to make up the muscle. The hyo-mental portion, 
anterior to the inscrijition, or remnant of the sub-hyoidean septum, 
is a part of the supei'ficial brachio-cephalic stratum ; and the masto- 
hyoid portion, behind the inscription, is a derivative from the deep 
brachio-cephalic stratum. 

' Gratiolet, wboaa acconnt correBponds in otlier respeota with thnt in tbe 
text, Dbserres that the muscolnj' fibres aro not intermpteit by any tendinous in- 
BcriptioD. It is. however, qnite distinct in tbe young (3 daja old) animal from 
whioh my deacriptiou is taken. 

In the Cat (Fig. 47). as in many others, the digantric is a atrajght mnsols, 
slightly coDstrioted and croased by a distinct inacription where it pasnes the 
hyuid, with which it is nnconnected. Then it expands to be inserted into the 
whole of the inner surface of the body of tbe mandible between the symphysis 
and the masaeter. There is no hyo-mental. 
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It is worth while to remark tliat the hyo-mental in the Hippopo- 
tamus ia, together with the anterior lielly of the digastric, supplied by 
the mylo-hyoid liranch of the Mih nerve which rnnii between, them 
and the mylo-hyoid muscia 

In the limbleaa Saurians {Pseudopus, P.) the rectus ahdomi- 
nis, which forms the median part of the superficial stratum of 
the ventral muscle in the abdomen, is not separated from the 
cervical {stemo-mastoid) part by an intermediate, thoracic, trana- 
verselj disposed {pectoralia) part, but is continued directly on 
into it, or with only some interruption of the deeper fibres by 
the clavicle. In Snakes the foremost bundles of the external 
oblique muscle arise from the mastoid process, and nm back- 
wards towards the ventral scutes, "beneath which they form a 
superficial rectus. Thus they represent the sterno-mastoid 
muscle in the same manner as do the corresponding fibres in 
Pseudopua P. For a short distance near the head the ohliquus 
is overlaid by a superficial, thin muscular sheet extending from 
the cervical spines to the mandible and the scutes immediately 
behind it. This is descrilxid as being divided into cervid sub- 
•maxillaris and depretsor mandilulw ; and it corresponds evi- 
dently with part of the cervicalia auperfidaUB of Lepidosiren and 
Dog-fish. But it is not interrupted by branchial openings ; and it 
is not segmented from the subjacent layers of the ventral muscle, 
at least it does not present a stratification from them; although 
such separation may be indicated by the presence of the hyoid 
in the thickness of the sheet (see Fig. 44 and description'). 

Traced backwards the superficial (external oblique) stratum 
of the ventral muscle is continued upon the hind limb, with 
more or less interruption by the limb-girdle ; and it ensheaths 
the femoral segment much in the same manner as the humeral 
segment of the fore limb is ensheathed by a projection of the 
anterior prolongation of the stratum'. Ventrally, it is continued 

' Some □( the fibres of this — the cfmiei tvimaxillaris — part of the Btratnln 
are described b; Prof. E, d'AICou (Beschriebung dea Mu^kelsystems eineg 
Python bitittataB, Stiiller'n Arckiv, IB'H, s. 3S5) as attaohing themselves to the 
hyoid, fanuio^ a 'NackenaimBBDbeiiiiiiaHltel.' He also deBoribei a ' BUck- 
wartsziebei' of the hyoid raeoiiig obliqnely and anperfieially from the eervionl 
spina to the hyoid. Some fibree of the cervi«i- or masto-sabmaxillarifi nttiuihiag 
tliemselvos to the quadrate, he calls ' Znriickzieher' of that bono. It is an 
entension of these upon the mandible which farms the deprutor joandibulte, 

' In certain Snakes the ventral miiscleB form a InnDel-sbaped prot^sa in- 
Testinj (he baae of the clav, which is the ooouterpart of the fonuel-shaped 
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into tlie gracilis, which is,' matiifestly, a serial repetition of tlri 
pectoralis, and which, like that muscle, is chiefly attached to the 
pre-axial edge of the limb. Dorsally, it is continued into the 
gluteus maximaSy which is the serial repetition of the ladssimus 
dorsi, and which, like that muscle, is attached to the post-axial 
edge of the limb and blends with the dorsa! muscle (the quad- 
riceps) on the first segment of the limb. Both these musclea 
[gracilis and gluteus) incline to the pkntar surface of the middle 
and distal segments of the limb, as do the pectoralis and laJds- 
siinus dorsi in the fore limb, and for the same reason. The 
middle part of the external oblique layer is continued into 
the tensor vaglnw femoris and the sartoriiis, which are the 
representatives of the deltoid muscle, and which are cut ofi^ 
wholly or in part, from the obi. ext. by the ala of the ilium, i 
the deltoid is wholly or in part cut off from the trapezius by th< 
spine of the scapula. The opposed edges of the sartoriua an j 
the gracilis^ are not commonly so approximated to each oth^ 
as are those of the deltoid and pectoralis- In the intervij 
between them, as well as upon them, the oblique muscle is coQ^ 
tinued into the fascia of the thigh ; and the thickening callec 
' Poupart'a ligament' at the crural arch, where the obliqui 
passes into the femoral fascia, ia probably a remnant of thrf; 
pelvic septum ; and ah ossification in it would form the serial] 
homologue of the clavicle*. 

These muscles and fascire are sometimes covered by afiT 
extension of the brachio -lateral muscle (p. 132), which r 
(Pferitpws) acquire an attachment to the femur; just as iai 

inveatment cftrtied npon the tore limb of higher aoimala and aegmented istS 
ptatoralii, latieeimai dorii, and trapenia-deltoid. Commonly the intermption o^ 
tiie eompoDentB of the Htratum by the peltic girdle ia greater thaii that bj tbafl 
fihoaldHr-girdle. Thus the gracilU ia often quite separated from the rest of tl ~ 
ventral nmacle; thoagh in aome animals, as Crj-p'^ihrBJich, its coatranity wi' 
the vandal and abdominal ports of*the Btiatnm is saffioiently clear : vhereas tl 
pectorali» is usually to some extent, and often very entensiyely. eoutinaoos witbfl 
the external oblique, or the reotua, or buth. 3o, the sariorius and tfmor vagina'W 
feinoris are rarely (they are in AI) oontinuDua with the eiterual oblique ; thoa^ 
the ileltiiid often in oontinnons with the irapt^ziui. 

' In the Rabbit the lartorius, arising from Poupart'H Ug^mi 
tinuons with the gracilii. — ^In At, Mams, Pig, and others, the ki 
teator v. f. are eontinnous with the gluteus; and in Pig the biceps also is 
tinuoiia with them. 

' Probably the maraupial bone, formed from cartilage in the deeper part o£. I 
this septum, correaponda -with the stcnial and of the clavicle, whioh, its epiphjr- , 
bIbI nucleus at any rate, is formed in oorUlage. 
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the fore limb the subcutaneous muscle dips down to and is 
united to the humerus. 

Behind the limb the external stratum is continued upon the 
tail and there blends with the middle stratum. Its superficial 
or subcutaneous layer forma the external sphincter ani. In 
some animals (Hedgehog) it is firmly inserted into the caudal 
vertebrae. 

The foUowiijg is a review of the serial or sticcesaional honiological 
relations of the .parts of tiie extemal stratum of the ventrul muscle 
thus far disoussed. The gluteus miix. is Beriallj horaologou« with the 
IfUissimus dorsi. The Unaor v'.ig./., the aartorivs, the femoraifagcia 
And part of the oH. ezt., with the deltoid aud l/rajasaua; Pou|iart'a 
ligament rejiresenting the claTicle, and the ala of the ilium reprenent- 
ing the spine of the scapula. The gracilis with the pectoralig Tiuijor. 
The middle part of the external obligtte a,nd the superficial fibreB of the 
reetua with the ttemo-deido-maatoid, and (between the atenio-ma«- 
toids) with the mylo-hyoid, the anterior belly of the digastric, tlie 
hyo-mental and the gnperficial fibres of the Btemo-hyoid. The rhrnn- 
hoida and serraii posCiai have no honiological representatives; and 
there are no atructures in the tibial and fibular borders of the hiod 
limb KufGciently segmented to compare with the lemor plica tdari^ 
and the coHo-afaris \ though the earUiriua or some of its fibres nearly' 
corresponds with the former, and the cavdo-pedal with the latter. 
The external ephincter ani may be said to be serially homologoua with 
the orbieidaris oris; but the aubentaneoua muscles generally do not 
admit of homologicnl comparison. 

The relatioaa of the ventral muscles to the alimentary tube are 
therefore as follows ;— The internal stratum is gathered round, con- 
tinued into and reflected upon.it as levator and retractor ani and is 
gathered round it aa post- and sometimes as pre-cardiac diaphragm. 
The middle BtrMtuin forms the internal ^hinder ani, and is continued 
into the tongue as genio-hyo-gloasKS and kyo-glosaut, and is continued 
npon the pharynx aa thyro- and hyo-pliaryngei or eonstrietorea. The 
external stratum forms, by its superficial layer, the orbioularis oris 
and other circum-oral mnscles, and the .aphitwler ani extemua. 

The disposition of the ventral muscle in these three, oblique and 
transverse, [ilanea is a visceral feature, is co-extensive, that is, with 
the visceral region or nearly bo. Tt extends from the anus to the 
head, but not behind the anna, even in Edellostoma, Snakes and other 
limbless animals. When the limb-girdles are present, either with or 
without the limbs, the planes are broken up by and partially lost on 
them; and when they are not present the planes are blended in the 
caudal muaclea. In the Porpuiae the recti, and with them the ohliqwi 
intemi and the trariMverai, diverge and pass, on the sides of the bones 
supposed to be rudimentai-y pelvic bones, to the transverse vertebral 
processes in which they terminate about on a level with the vent; 
while the obi. extemi terminate in a defined edge a little in front of 
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tho bones jiiat mentioned. It will be nuderatood tliat tlie atratificd- 
tton is no necessaiy accompaDinieut of the viBceral region. It does 
not UBiuklly take place thei-e in Fiabes; and in higher auimaia it ia 
often obacure or imperfect in certain parts, rendering it difficult 
vr impossible to decide with certaiaty fioia whicli of the strata a giyen 
luuscle b derived. 



Muscles of the Li&ibs. 

It has already been shewn that limb-girdles ate, like the riba 
and costal cartilages, formed in the transverse intermuscular 
septa of the ventral muscle, and in that part of the thickness of 
the septa which is in the plane of the middle or internal 
oblique stratum. They sometimes grow through the outer 
stratum and project subcutaueously ; and the pelvic bone in 
Snakes lies, beneath the internal stratum, in juxta-position with 
the fascia transversalis. Essentially, however, they belong to the 
middle stratum; and the muscles passing from them upon the 
limbs may be regarded as derivatives from this stratum, as 
serially homologous, that is, with the muscles passing from 
septum to septum, or from costa to costa, in front and behind 
them. 

It has also been shewn that the external stratum — the 
stratum of the external oblique muscle — is prolonged upon the 
limbs in the form of a more or less complete funnel-like invest- 
ment of each limb. This is seen in its simplest condition in the 
Snakes that are possessed of claws. It is also well seen in L^- 
dosiren, where it consists of a simple sheath, inteiTupted, it ia 
true, in front, by the branchial opening, yet surrounded by and 
extending along the fin ; and different forms of it are exhibited 
in different animals. There are, therefore, derivatives of the two 
outer strata of the ventral muscle, at any rate, contributing, and 
largely, to the muscular basis of the limbs. 

A limb is usually composed of a series of cartilaginous or 
osseous pieces serially arranged and moveable upon one another, 
of which the fin of Lepidosiren is one of the simplest examples ; 
and the instance of the paddle of Ceratodus has shewn that the 
muscular fibres pass from piece to piece, indeed that the muscu- 
lar tissue of the limb is, in the primitive form, segmented into 
transverse planes corre^wnding with the axial cartilaginous, or 
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Osseous, segments, thus reaembling the diapoaition of the muscles 
in the tntnk, and more particularly in the tail, of simply con- 
Btructed animals. But, aa we have found in the trunk, the 
muscular fibres, the superficial fibres more particularly, are often 
not confined to their particular segments. They commonly 
break through the intervening harriers, or intermuscular septa, 
and range on to more distant segments, blending with the 
muscles of those segments. Hence the muscles of any division 
of a limb consist, usually, of three layers. First, and deepest, 
are the fibres of the segment itself, the 'intrinsic' fibres ; of these 
the proximal series are the bundles passing from the girdle to 
the first segment of the limb : secondly, the fibres derived from 
distal segments, the 'estriusic' fibres; and thirdly, and most 
superficially, the fibres derived from the ventral muscle, the 
superficial 'ventro- appendicular' fibres. The components of these 
three layers are blended together in a variety of ways, render- 
ing it often difficult or impossible to distinguish to which layer 
they appertain. 

In the simplest condition, as that of Lepidosiren, the carti- 

' laginous or osseous pieces of the limb are joined to one another 
by simple tisane, and are moveable in any direction ; and the 

I muscular fibres are uniformly disposed around the joints, the 
deepest, or ' intrinsic', fibres forming a sort of circular capsule, 
and being blended on the exterior with the ' extrinsic' and the 
'ventro-appendicular' fibres. When movements in particular 
directions are required, the conformation and structure of the 

I joint is proportionately modified, and the muscular fibres are 
arranged and segmented, more or less distinctly, into bundles 
or muscles to effect the object. In the case of the proximal 
joint of the limb — that of the first cartilage or bone with the 
girdle — the movement is, on the whole, circumductory or in 
any direction ; and the muscles are disposed around the joint in 
a neariy circular manner. Usually, however, even here, certain 
movements take place more frequently or more freely than 

[ others ; and the muscular fibres are accordingly arranged in 
groups, or muscles, having more or less independent action. In 
the distal parts of the limb the movements are commonly much 
more restricted, are limited indeed, nearly or quite, to one 
pknej which ia, speaking generallyj the same for all the joints 
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of tbe limb. They all admit cf flexion towards the 
<a plantar or ventral aspect, and of extension towards the 
dorsal aspect. Supposing the limbs stretched, as in their 
primitive condition, horizontally in straight lines and at right 
angles, from the trnnk, then all the joints admit of flexion 
towards the ventral surface of the trunk and of extension to the 
horizontal line. At the wrist and ankle the extensor move- 
ment may, in some animals, be carried beyond that line (in 
Man the foot has come to be placed at a right angle with tbe 
leg) ; and the same is the case at the joints with the girdles 
where, as just said, other movements are also permitted. In 
all the joints, however, except that with the girdle, the movement 
is nearly restricted to the plane indicated. Hence the muscles 
are arranged in two sets, one upon the 'flexor' or 'vontral'aspect, 
which may also be called 'palmar' in the fore limb and 'pb 
tar' in the hind limb, and the other set upon the ' extensur 
or 'dorsal' aspect; and there is, speaking generally, a 
sponding arrangement of the nerves. 

It must not, however, be supposed that the arrnngemenfe 
is rigidly adhered to, Marginal portions of the ventral series 
occasionally (witness the lu7iibricales) stay upon the dcwsal 
aspect and serve as extensors; and more frequently marginal 
portions of the dorsal series incline over the sides and upon tbe 
ventral aspect and serve as flexors, and perhaps become unitt d 
with the flexors. 

That there is a similarity, a geoeral homological correspond- 
ence, between the muscles of the fore and of the hind limbs, as 
well as between the limbs of diflFerent animals, is self-evident. 
Their outer sheets are projections of serially homologous portions 
ofthe ventral muscle carried upon similar ontgrowthsfrom serially 
homologous ossifications in the ventral intermuscular septa'. 
The dorsal muscles of one limb and in one animal coiTespond, 
though not unexceptionahly, with the dorsal muscles of the 

^ The septa in wUch tba caneBpondicg Umli-gu'dlea are fanned ue tint, 
nmneiicall;, tbe aune in. the different orders of vertebrates. The Rcapntar 
girdle, tor instance, in the Fish is developed in a Beptnm clone to the bead ; 
whereaB in the Bird it oeoopieB a septtmi far removed from the bead. So, tbe 
position of the pelvic girdle, thougli prcseutiiig a ateady relation to the binder 
part of the visceral cavity and the termination of tho aJimi-ntary canal, varies 
greatly in its distance from tbe scapnlar girdle, owing to tbe variation in the 
niunbeF of intervening mnsctilar and intermuaanlai- planes in diffeient mmnAlB. _ 
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other limb and in other animals ; and the same with the ven- 
tral series. There is, moreover, often an antagonistic similarity 
between the ventral and dorsal muscles, according with the 
eimilarity in the action requisite to produce the flexor and the 
extensor movements. In short, the similarity of muscular 
disposition about the several joints, in the same or the different 
limbs of the same or different animals, is, as we might expect, 
generally proportionate to the airaiJarity of the form, move- 
ments and position of the joints and of the force required'. 
Differences in these are sometimes, indeed not unfrequently, 
associated with such varieties in the combination of embry- 
onic germs as to defy attempts at an exact homological com- 
parison. 

Two important features of difference which serve to modify 
the muscular relations in the two limbs at once suggest them- 
selves a& being present to a greater or less degree in most 
animals. First, the superficial position and the mobility of the 
shoulder- girdle, as compared with the pelvis; and associated 
with these are the variability and instability of the subglenoid 
parts of this girdle, and the frequent presence of a clavicle. 
The shoulder-girdle and its muscles often, indeed commonly, 
deviate from their simple primitive form and relations much 
more than do the pelvic girdle and its muscles ; and they are 
liable to much greater variations in position — fore and aft and 
in the depth of plane at which they are situated — and in their 
relation to the other parts of the osseous skeleton. In one 
animal the shoulder -girdle is joined to the head, giving it, in 
the opinion of some anatomists, a claim to be regarded as an 
appendage to the skull; in another animal it is joined to the 
vertebral spines; in a tliird to the vertebral bodies; in a fourth 
to the sternum ; and in a fifth it is free from all these. These 
varieties in the girdle involve a greater amount of variety in 
the muscles connecting it with the rest of the trunk and passing 
from it to the limb, than is the case with the muscles of the 
pelvis. There is, however, in connection with tlie latter, the 
varying development of the tail, which leads to considerable 

' I do not mean to assert that all muBonlar Taiietiea sre thna teleologioally 
determined; but it is very genarall; bo; and it is Dot eaB? to adduoe imqaea- 
tionable eioeptiocs. ' 
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Tariation in the muscles passing between this part of the Iwily 
and the pelvis and hind timh. 

The second great feature of difference is the difference in 
the rotation of the two limts ; the dorsal surface of the thigh 
and knee being directed forwards, while that of the arm and 
elbow is directed backwards'. In the hind limb the leg and 
foot are involved in the same rotation as the thigh and knee. 
But the forearm and hand undergo a rotation in a different 
direction to that of the ann by means of the proatiun of the 
radius ; so that the dorsal surface of the hand is directed the 
ffiime way as the dorsal surface of the foot. The effect of these 
rotations is that the radial— or pre-axial — edge of the humerus 
looks outwards, and the tibial — or pre-asia! — edge of the femur 
looks inwards. This leads to a difference in the insertion of 
some of the otherwise homologous muscles at the upper ends 
of the two bones, for instance, the radial tubercle of the hume- 
rus presenting on the outer side of the limb, receives the nma- 
cles from the dorsal a.spect of the scapula and exceeds the itlnar 
tubercle in size ; whereas the fibular tubercle of the femur 
rises into strong relief beneath the dorsum of the ilium, and 
receives the muscles which arise from that surface and exceeds 
tte tibial tubercle in size. 

I may observe that Buch a variation in the locality of the inser- 
tion of correBpondiiig tendons in the two limbs, and indeed in the same 
limb in different animals, ia by no mean)) uncoiDnion. It ie seen in 
the instauces of the extensor museles of the leg and forearm, in the 
exleneoret carpi radiales, the fricy* braehii, lalisaiinus doT»i, &a. Too 
much importance has, I think, been attached to the iasei-tion of a 
niuHcle as a guide to its homology : and the statement that ihe inser- 
tion is moi-e to be depended upon, in this respect, than the origin ia 
scarcely supported by obaervation. 

We have already (p. 139) traced the ventro-appendicular 
muscles ftovn the ventral muscle to the limbs, and pointed out 
their serial homological relations. It remains to follow them 
upon the limbs. Normally, or primitively, they spread, as in 
Lepidosiren, and less distinctly in Ceratodus, over the whole 
surface of each limb, forming an outermost muscular cover- 
ing of the limb; and they are still seen to expand upon the dis- 
tal segments in many even of the higher animals, especially in 
' Bee my Oiw. oa the Limbi of Vertebrate Jiiimafit, p. 16. 
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tlie liiiid limb. But they are often reduced, in tbeir course down 
L the limb, to fascije or areolar fibres, and often are arrested bj- 
I inserti(»n into a projecting process of bone at some higher point; 
[ or they blend with, and are lost in, the subjacent strata. 

To take first the 'palmar' and 'plantar', that is, the 'ven- 
[ tral' divisions of the ventro-appendicular muscle, which we call, 
I respectively, pectoralis and gracilia. Each extends along the 
I pre~axial edge of its limb, inclining to the palmar, or the plan- 
I tar, atiriace. Each reaches sometimes to the distal segment, 
I but is usually interrupted or lost earlier; and each blends in 
variable degrees with the subjacent muscles. The pectotulis is 
commonly arrested at the radial tubercle of the humerus; but, 
sometimes (Orycteropus), part of it accompanies the biceps to 
the radius, or (Otter and Wild Cat^, together with some fibres 
of the trapezio -deltoid, accompanies the brachialis anticus to 
tbe ulna, or (Seal) expands into the fascia of the forearm and 
. so reaches tbe band. It is, iu some instances, free from the 
I subjacent muscles, and in others is blended with the coraco- 
brachiala, or is connected with them by means of tbe pectoralis 
' minor (see p. 156). The gracilis is rarely, if ever, arrested at so 
I early a point as the pectoral. It is commonly inserted into the 
' tibia, occasionally (Pteropus) blending with the semitendinosus, 
and, now and then (UnauandAl), joining t\iC biceps flexor cruris 
and acquiring an attachment to the fibula. It often extends 
down the inner side of the tibia, over the ankle and foot, spread- 
ing upon the dorsal and plantar surfaces of the foot (Seal). It 
is in some instances free from tbe subjacent adductors ; in 
I others (Cryptobranch) it is scarcely segmented from them. 

The 'dorsal' divisions of the ventro-appendicular muscle 
have often a wider range than the ' ventral ' both in their con- 
nection with tbe trunk and in the area of tbe liriibs which 
they cover; and they are commonly sectorially segmented in 
some degree. The dorsal surface, as seen most distinctly in tbe 
I fore limb of Dog-fish (Figs. -28 and 30) and in the hind limb of 
I Ccratodus (Fig, 341, and the post^axial edge of the h'mb, may 
I be regarded aa their legitimate destination; but they not unfre- 
I quently spread, over both the pre-axial and the post-axial edges, 
upon the ventral surface of the limbs. Tbey are, consequently, 
I attached to various points. In the cylindrical (Lepidosiren), or 
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rudimentary (Snakes), state of the limba, they are not seg- 
mented from the palmar and plantar portions of the sheet, and 
are not themselves longitudinally or sectorially cleft. 

In the fore limh there are usually two sectors of the dorsal 
division ; one — the trapezius — ^converging from the dorsal aspect 
of the head and of the front of the trunk, and the other — the la- 
tissimus dorsi — converging from beliind, upon the limb. The tra- 
pezius sector in bnuicliiate animals (pp. 71, 86) is interrupted 
and devoted to the giU apparatus, and scarcely reaches the 
limb. In some animals, devoid of gills (Cryptobranchl, it does 
not extend beyond the anterior edge of the scapular and the cora- 
coid parts of the girdle. In others (certain Mammals) it runs 
on to the radial tubercle of the humerus, or to the radiiis, or 
even (Otter') to the ulna, joining the flexors of the forearm. It 
usually preaetits an inscription as it passes over the shoulder. 
This inscription is the superficial part of the septum in which 
the girdle is formed; and, in Mammals, the anterior edge of 
the scapular part of the girdle, called the ' spine', commonly 
grows through the septum, so occupying the inscription, and 
bisecting the upper or supra-scapular part of the muscle, trans- 
versely, into posterior, or deltoid, and anterior, or trapezius 
parts. In the lower, or coracoidal, part of the septum the case 
is somewhat different. Sometimes the inscription (i.e. the 
remnant of the septum in the muscle) remains, and marks the 
division into trapezius and ddtoid parts. Sometimes it is 
nearly obliterated. Sometimes it becomes ossified into a ' cla- 
vicle' or 'epi-coracoid' (p. 128), the ossification being (many 
Carnivora) confined to the deeper tract of it and limited in 
extent, or extending through the thickness of the muscle, and 
ranging, from the acromial end of the apine of the scapula, to 
the sternum'. The most important varieties, therefore, in this 

' Id an Otter tlie foremost fibreg of the trapesiiis, coDlinneii as deltoid with 
■n intervening iuscHption. and OiCcompaiiied by Home fibres of the ptetoralu, 
descended iu front of the brachial a anticw to the ulno. 

* In Lizocds the ulavicle extends alimg the anterior edge of the B^apalft Id 
its base. In Ai it is Bttorhed to the coiacoid. Iu Fishes it is large, closetj 
applied npou the corucoid, and meets ite fellow iu the middle line ; but it is not 
oertaiu that OEsiiicatiou ever extends from the eoracoiil into it. It ecems ia 
tbit respect to bear to the uoraeoid somewhat eimilar relations to those nbjdh 
the supra-, or better epi-, scapular boues [Parker's suprn-claTiclea) bear to Uie 
scapula. I have spokeu of the clavicle as an ossification in one of the moseolar 
septa of the bfaohio-teplmlic stratum, corresponding with the eplcostals. 
it shotdd be addsd that it is situated at a deeper level than they, in the d 
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trapezio-deltoid sector are ; first, that in whicli it does Dot ex- 
tend below the anterior edge of the girdle; secondly, that in 
Tvbich it extends beyond the edge of the girdle and its septum 
down to the humerus or forearm; thirdly, that in which it is 
divided transversely, in part or the whole of its width, into 
two distinct muscles by ossification extending from the edge of 
tlie scapular part of the girdle into the septum which traverses 
it and by ossification arising independently over the coracoidal 
part of the girdle. The portion of the trapezius which, in 
Cryptobranch, is inserted into the anterior edge of the scapula 
ia, in Mammals, continued, beyond that edge, which grows up 
as the spine, into the scapular portion of the deltoid; and the 
portion which, in Cryptobranch, is inserted into the coracoid is, 
in Mammals, continued, beyond the coracoidal septum, or the 
clavicle which may form in it, on into the clavicular portion 
of the deltoid. These two portions of the deltoid are not unfre- 
quently separate. 

The sector in the hind Kmb, corresponding to the trapezio- 
deltoid, is recognisable as a distinct element only behind the 
pelvic girdle, where it forms the sariorius and the tensor vaffincB 
femoris. These are usually cut off from the external oblique 
part of the ventral muscle lying iu front of them, which, or 
part of it, may be supposed to correspond to the trapezius, by 
the edge of the ilium; and they thus answer, serially, to the 
scapular portion of the deltoid. The sartorius ia sometimes 
(Unan and Ai'J, like the deltoid, inserted into the pre-axial 
edge of the first bone af the hmb; but, usually, it runs into the 
second bone. In other words, the sartorius usually continues 
its course on to the tibia, but is occasionally arrested at the 
femur'; whereas the deltoid, or part of it, occasionally (Orycte- 

instead ol in the EupBrfioirtl part of the stratum, as seen in Pr. Pallasii, and 
»]bo in CarmToro, where the rudimentiry olaticle is found iu the deeper part of 
the Beptom between the trapezius and the deltoid. It has not unfregnently 
eonnentiona with the masclea of the Hubjacent etratuni — the tabclaviu» and the 
aterno- and omo-hyoids. It is extended between two cartilage bones, of which 
one (the aternnm) is iu a deep level. According to Uegenbaur, it ia not viithout 
claim to a eartUagioonB origin itself at one paj^; and it hus a cartilagiuona 
epiphjaiB. In short, it appenFB to afford an example of remarkable blending ol 
the BOperficial niembrauoua and the deeper cartilaginoua osaificationa, the 
former preponderating Irum a very early period, and in aome inatanoeB, probably, 
oonstitating the only basis of the bone. 

' The lartorins sometinieB (Hippopotamus) runs down the middle of the 
dorsal aspect of the thigh, over the patella, and is tost there. In the Heron it 
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ropua) continues ita course on to tlie ra*lius, but usually is ar- 
rested at the huroeiTia. The course of the tensor v.f. into tlie 
fkscia does not distinctly correspond with anything in the fore 
limb, It is present only iu Mammals, and is often wanting in 
them. The sartoHua may (Rahbit) extend, along Poupart's 
ligament, to the gracilis, as the deltoid often extends, along the 
clavicle, to meet the pectoral. This is, however, rare; and the 
intermediate space between the two muscles in the retiring 
angle of the bend of the groin, where there is no ' point d'ap- 
pui' for muscular action, is usually occupied by fascia. That 
fascia is, aJ:cordingly, the serial representative of the clavicular 
portions of the pectoral, deltoid, and trapezius, Poupart's liga^ 
uient being the serial septal representative of the clavicle. 

The posterior sector of the dorsal portion of the ventro- 
appendicular muscle in the fore limb — the latissivius dorsi — is, 
like the pectoral, a very general appurtenance to the fore limb 
in animals above Fishes. Even in Fishes it is sometimes (Dog- 
fish. Fig. 28) represented by a thin stratum segmented from 
the ventral muscle and passing upon the dorsum of the fin, the 
pectoral being in like manner segmented and passing upon the 
palmar surface of the fin. In Lepidosiren (Fig. 24) we have 
seen the latissimvs dorsi and the pectoralis travelling forwards 
as a continuous sheet constituting the hinder part of the super- 
ficial Lrachio-cephalic stratum. In this animal the kttissimua 
dorsi is attached to the scapular part of the girdle in addition 
tJ passing upon the fin; and in Dog-fish it is barely segmental 
from the deeper (serratus) part of the stratum which is also at- 
tached to the scapula. In Man, and some other animals, it still 
retains the scapular connection; and, as before {p. 130) r&- 
marked, it often retains it'* connection with the pectoral by 
axillary bundles passing from it to that muscle. It is traceable 
to variable points in the limb. In Lepidosiren its fibres run on 
with others to the extremity of the fin. In Urodelans it is 
blended with the triceps; and more or less of this union is often 
found in Mammals. In Saurians and Birds it passes, between 
the scapular and humeml origins of the triceps, to the radial 
fdge of the humerus. In Mammals, passing internal to the tri- 
n mDBt BicdK, and boom of ttu fibres ore 
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ceps, it is iaserted into the ulnar edge of the humenis, sending 
often ft dorsi-epitrochiien down to the ulnar condyle, or {Cyelo- 
thunia) estending along the fasci& of the forearm to the ulnar 
side of the carpus', or fManis) running into the Jlexor sublima 
digitorum, or (Rabbit) into the/cxor carpi ulnaris. 

This muscle thus afibrds a very interesting illustration of the 
varjing poinU at which a ventro-appendiculur muscle becomes 
an-estctl in ditf>rrent animals, and the Tarjing masdes of the deeper 
Htnitawitb which it becomes blended or, rather, with which itretaxna 
its conTtectioQ. 

It is worthy of remark thut the fibres of this muscle, and also of 
the pectoral ami, though le«« frequently, those of the deltoid, often cross 
one another in a remarkable manuer; those wbich arise moat pos- 
teriorly passing behind t^e others to an insertion in front of them, so 
causing a sort of twisting or foIding-Lii of the lower edge and, Homo- 
times, leading to a cleavage in the plane of the muscle. I have 
before called attention to this point (p. lOBandJoumalo/' AHat.lV.3&). 

The corresponding sector in the hind limb — the gluteus 
maximae — has relations as varj-iag as those of the latissimus 
dorsi. Its connection with the ventral muscle is well exempli- 
fied in Dog-fish (Fig. 30), and Ceratodus (Fig. 34), as well as the 
mode ia which, in a primitive condition, it extends upon the 
limb, and blends with the proper muscles of the limb'. From 
these animals upwards the connection with the ventral muscle 
rarely reappears*. Thenceforwards its chief attachment ia to 
the ilium (which appears through the ventral muscle like the 
spine of the scapula) and to the neural spines and arches of the 
caudal vertebra. In the lower animals it is often, as we have 
seen in Cryptobraiich, so united with the extensor cruris as to be 
with difficulty distinguished from it; and in Birds it blends 
with that muscle in the thigh. The same connection exists, 
to a greater or less extent, in Mammals; though sometimes, as 

' BBpresentlng the cotto-alari» of the Biid (p. 131). 

' It ia not qiiiW correct tu speak of tbo rauacle retarrea to in these BUitnala 
SH the giutfVi sector only; tornaomch bh it reprpneuts, rather, the entire un- 
divided dorsal portion of the yen tio- appendicular sheut. In Maramala also it ia 
often nndiTided. 

In anoucona Batrachiana and 9ftariana, this JorBftl portion is ft not dia- 
tiuctl; Hegnmnted mneclc. 

^ in Mania the dorsal portion of the ventro-n-ppendiculiir mnacla ia largely 

developed, blending above with the eiternnj obliqae and reaching to the Inrabar 

BjiineB, and below aitending over the buttoclt and the fore and outer parts o( 

e kutio and thigh. 
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in Man, the couDectioD is with the fascia covering the quadiii 
ceps. Like the latissimus d. it is, in addition, often inserted 
into the post-axial line of the femur ; but it does not follow its 
homologue by occasionally passing, between the divisions of 
the extensor muscle, to the pre-axial line. It sometimes ranges 
along the margin of the ilium to unite with the tensor v.f. and 
the sartorius, so obliterating the division between the two 
sectors; and on the limb it often reaches the fibular malleoliu 
and side of the foot. 

Before coucludiug the account of the ventro-appendiculai 
muscles, it is necessary to mention certain derivatives from the 
ventral muscle of the tail which belong to this series, some of 
which are not represented in the fore limb. 

Of these, the first and most superficial is that which I 
named Caudo-pedal in the description of the Cryptobranch. 
It occupies an intermediate position between the gluteus and 
the gracilis, and descends along the plantar surface of the 
limb to the distal parts, blending with the flexors of the digits. 
In Fishes it is not distinctly represented ; and in animals above 
Reptiles it is lost or represented only by fascial tissue in its 
upper part. Its lower part in these animals is probably repre- 
sented by the plantar fascia, or the superficial layers of the 
plantar fascia, and, perhaps, by the superficial layers of the 
tendo-Achiltis and by some fibres of the gastrocnemius. In the 
fore limb of Birds it seems to be serially represented by the 
costo-alaris, or its superficial fibres, which, as I have before 
said, is the antagonistic homologue of the ceret'co-alaris {tensor 
pUccB alaris). Such antagonistic homologue to the caudo- 
pedal in the hind limb we do not find. It would be represented 
by fibres from the external oblique, between the sartorius and 
the gradlis. passing down to the distal region of the limb'. 

Beneath, and connected with, the caudo-pedal is .the cam 
crural of Cryptobranch, which fuses with the adducto-flia 
mass passing to the leg, and more particularly with that j 

1 In Ci'oeodileH a. Lifge muscle passes from tlie liindmnst projeotiag f 
the ilinm ; aud at the ham its tendon is, portly, conuected willi Uie d 
mnsules aud, pnrtly, eslenda BupeFScmlly down to the foot. A aegroent o 
iatemally joius the geacilii. Externally, it is in ooutiLct with the bicepe and f j 
tea-rtctiu. I sup|ioBe it is the tepreseutittive uf the caudo-ptdal, starting ft 
the iJinm aa n Qsed baisia instead of Irom the catidal Tertebrie. 
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of it wbicb represents the semi'tendinosus, thus giving rise to, 
or causing the persiateiice of, an inscription which I have 
(p. 19) supposed to represent the inscription found in that 
muscle in Man and some Matniuals'. The only trace of serial 
, homologue in the fore limb to the caudo-cniral would be fibres 
I of the hinder portion of the pei:toral, or fibres of the oblique 
or rectus, joining the biceps hrachii. But none of them eo 
coalesce with that muscle as tx) cause an inscription in it. 

Both the caudo-pedal and the caudo-crural lose the trans- 
verse inscriptions where tliey separate from the ventral muscle 
I in the tail ; but there is in the retiring angle between the tail 
I and the hind limb in Saurians a thick transverse fascial band, 
which I suppose to be an inscription between the caudal and 
the crural parts of these ventral, or ventro-appendicular, 
muscles, and which seems to correspond, antagonistically, with 
Foupart's ligament, and so, serio-antagonistically, with the 
I clavicle. 

Still deeper, and belonging to a deeper plane, is the caudo- 
I femoral, which is usually present in ovipara above Fishes, and 
is sometimes designated agitator caudw. It is inserted into the 
femur, and is, in varying degrees, blended with the deep 
muscles of the thigh— the adductors and the semiinemhranosua 
md sometimes with the origin of the flexors of the foot and 
toes, affording an interesting example of the prolongation of 
the deeper strata of the ventral muscle to the distal parts of 
the limb. 

The caudal derivations, which form so important an element 
I the muscular system of the hind limb of Urodelans and 
some Reptiles, are present, though less strongly developed, in 
Birds, and are not uncommonly met with in Mammals. Thus 
the setnitenrfinosus sometimes derives its chief origin from the 
sacrum. In the Otter and Racoon, the caudo-crural is more 
distinctly represented by a muscular slip derived partly from 
the spinous and partly from the transverse processes of the 
caudal vertebrtB. It joins the hinder surface of the semitendi- 
nosus, and is prolonged with the posterior fibres of that muscle 

Id Romo Lirt'o- tailed MummalB (C^oIotharuB and Mwiib) iho lemittjidinotiu 
retaiTiii the caudal aa null as tbo peine faclon). I bnvs not, however, found the 
' iuaiiption in any of tbeaa. 
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to the inner side of the heel. The can do-femoral 
seated in the Otter by a thin muscle, arising from the trans- 
verse processes of the caudal vertebrEe, passing internal to the 
sciatic nerve, and into the middle third of the linea aspera, 
between the gluteus and the adductors and distinct from both. 
The pt/ri/ormis and qnadratus femaris muscles are both present 
in this animal. In the Rat a caudo-femoral muscle passes from 
the sacrum, beneath the gluteus, to the internal condyle and tlie 
post-condyloid bone, between the addr. m. and the semimembra- 
nomts. It lies near to, and in the same plane with, the ischio- 
caudal. The antagonistic homologues of the two {caudo-femoral 
and isckio-caudal) are probably the psoas magnus with its 
neighbour the jjsons parvus. 



The Muscles passing from the Limb-Giudles to tj 
Limbs 

may be regarded as extensions of the deeper strata of 
ventral muscle — as deep ventro-appendicniar 
much as the girdles are ossifications in the deeper level of the 
ventral inter-muscular septa. They share the surface of the 
girdles with the fibres of the ventral muscle which pass back- 
wards or forwards to tlie adjacent trunk segments. Hence the 
extent of their attachment to the girdles varies inversely with 
the extent of attachment of the direct fibres of the ventral 
muscle. Where the latter are numerous, as on the ilium of 
Oryptobranch, the muscles passing from the bone to the limb 
are few. Where, on the contrary, the range covered by the direct 
ventral fibres is small, as in the pnbischium of Cryptobranch, 
the size of the muscles passing to the limb is considerable. In 
like manner the extent of their attachment to the first segment 
of the limb reciprocates with that of the origin of the muscles 
passing to the second segment. Thus, in Cryptobranch, the 
pectineus engrosses the whole of the dorsal surface of the 
femur; whereas in most animals that surface is occupied by 
the extensor of the leg, and the pectineits is compressed within 
narrow limits. It may be inferred that the 
embryonic factors are, in some instances, employed in 
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building up of the one series of muscles and, in other in- 
Btances, of the other series. 

These miuscles surround the joint of the first limb-segment 
with the girdle in a more or less cii-cular, or capsular, manner. 
Usually, however, they are arranged in two divisions, or groups, 
in each limb. The one group passes from the outer, or posterior, 
Burfoco of the giixile, beneath the joint, to the ventral or under 
surface of the limb, constituting a palmar or coraco -humeral 
series in the fore limb and a plantar or pubischio- femoral series 
in the hind limb. The other group passes from the outer, 
or binder, surface of the girdle, above the joint, to the dorsal 
surface of the limb, constituting a dorsal or scapulo-humeral 
series in the fore hmb, and a dorsal or ilio-femoral scries in the 
hind limb'. These t;roup3 do not adhere strictly to their 
respective limits. They sometimes extend from the outer 
surface, over the margins, upon the inner surface of the girdles; 
and they sometimes extend from the area of the girdle beneath 
the joint to the part above it, and vice vers''. Moreover, in 
accordance with the difference in the rotation in the two limbs, 
the insertion of corresponding muscles may be on the one — 
the pre-asial or radial — side in one limb, and on the opposite — 
the port-axial or fibular — side in the other Hmb, It not unfre- 
quently is found, in the case of each of the several gioups, that 
it is imperfectly aet;mented from the supei-ficial ventro-appcndi- 
cular stratum on the one surface, and from the muscles which 
pass on to the nest segment of the Hmb on the other surface. 



In animals above Fishes the cohaco-humerat-r, or, us they 
e more generally called, CORACO-BRACHIALS, are commonly 
divided into segments which vary in number and size with the 
number and size of the coir^oid processes; and they are some- 
times absent when these processes are abortive, as in Mole, 
Cyclothurus and Seal. They arrange themselves in two di- 
L visions. Mrst, those which lie superficially with regard to the 
I hicepa brackii muscle and which pass to the nulial tubercle 

' Theee are Been in their aimpleat form in Ceratodus (Fig. 34), where tlie 
aco-braoliial aud tha 9civ|iiilo-brBcliial miiBcliiB are Boeii exiendiuy from the 
[ KMpoctive parte of the eirille upou the venb'al and dnraat aurfucen of tlis prc- 
F toii] fin. TLe amiiBamniitB are Himilar in the hinder fin ; and there me addl- 
I tiojia fmiu Iht vvntral mnBcle. 
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of tlie humerus immediately above the level of the pectonilis 
major and also extend beneath that muscle. These constitute 
a superficial or pre-axial division. Secondly, those which lie 
beneath the hiceps and pa3s to the ulnar tubercle and ulnar 
side of the humerus. These constitute a deep or post-axial 
division. 

The siiperficial division comprises the epicoraoo-hwmeral 
and the precoraco-humeral, and probably the supra-spinatns, 
the levator humeri and the jiectoralis minor. All these, with 
the exception of the last, which I will consider separately, may, 
I think, be regarded as parts of one muscle which occupies, 
essentially, the precoracoid process and might be called the 
precoraco-humeral muscle. It may spread upon the edge of 
the coracoid on the one side, and be segmented, so forming 
an epicoraoo-hitmerul J and it may spread upon the supra- 
spinal space of the scapula on the other side, so forming a 
supra-spiratus. In Cryptobranch (p. 52), where the precora- 
coid processes are large, the precoraco-kuvteral muscle is 
well developed; and the epicoraco-humeral, in the same plane 
with and scarcely segmented from it, spreads over the edge 
of the coracoid ; but there is no supra-spinatus. In Meuo- 
branch the latter muscle is present, in addition to the other 
two ; but its edge is continuous with that of the precoraco- 
humeral. In the Seine the precoraco-humeral and the supra- 
apinatua are large and separate; but there is no epicoraea- 
humeral extension of them over the broad origin of the biceps. 
In the Crocodile the precoraco-humeral is large, arising from 
the precoracoid process — from the outer surface and the anterior 
edge, and also from the deeper surface of that proces.? — much as 
the pectineus often arises from the corresponding surfaces of the 
puhes. It is nearly on a level with pectoralis on the one side, 
and the deltoid on the other, and is inserted between them. The 
supra-spinatus is small, lies partly beneath it, and is imperfectly 
segmented from it. There is no distinct epicoraco-humeral, 
the surface of the coracoid, internal to the origin of the biceps, 
being closely covered by the pectoralis which derives some 
fibres from its edge, from the place, that is, where the epicoraco- 
humeral usually arises. In the Bird the precoracoid process 
does not run out distinctly. It is bent down with the coracoid 
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the sternum, forming an acute angle with the st«mum; and 
the precoraco humeral muscle follows it, togpther with the 
^coraco-humeral factors. Those, or some of them, extend upon 
the sternum and form the levator huvi mi oi j}ectoralis fertiW, 

it is sometimes called. In Mammals the sujtra-spinatus and 
le pectoralis minor are the representatives of this division. 
The fibres of the epicoraco-humeral part of this siiporticia]. 
ffffe-axial, or snpra-bieipital, division of the coraco-humerijs 
immediately beneatb the pectoralis major in its whole oourao. 
'1 have remarked that in Cryptobrauch its superficial fibi-es are 
blended with the under surface of the pectoral, and that in 
Crocodile the fibres that correspond with it form part of tho 
origin of the pectoral It thus, to some extent, occupies tho 
place of the pectoralis minor; and if we suppose it conttiincd 
upon the under surface of the pectoral, and in variable ilegreea 
segmented from that muscle, it would quite correspond mill 
the ordinary mammalian pectoralis minor, the proper insertion 
of which appears to be the radial ridge or tubercle of the 
humerua. It is, however, in Man and some animals, airc^jtod 
wholly, or (Rat), partially, at the coracoid and is often quite 
segmented from the pectoraiis major. Thus, I conceive tho 
pectoralis minor to be formed from factors of the jxcturalis 
major, which, or some of which, represent the epicoraco-hnme- 
ral of Urodelans, Reptiles and Monotremes, and tlmt it also in 
j>art represents, indeed is the nearest representative of, tho 
levator humeri of Birds'. 

' Also the tfciindni wbeD both are presoiit. 

' This »iew \» in noeordanco with the fact that the Ifvator htunni nomotiuRia 
Bbsoibd the tupra-tpinatia, or derivei an aoaeaHiuu ut tibrea Irom tba npuur 
Burfaos oF tho Boapula. as well an with the occaHiooal paoBAge In Mau, as noied 
b; Haoalister, Wood uid othere, of the pectnrnlU minor over the ouriwtiid 
prooeM beneath tha coraco-acromkl ligameDt where it has bevn tuiiud tu bk'ud 
'-with the lUprn-spin'rtiM, or with the capHiile ef the joint, or to poxH diroatly to 
, the head of the )iumerus. It hiuinoQizes oJso with the obRs relatiun of the 
tlHipni-tpiHatwi to the tendon of the bwfj>ii. a relation correspondiug with that of 
Itiie fpieoraco-laiimral to the bicept in drodelana and ReptJloa. 

It however is nut quite in ouourdauce with the view of Prof, BoUeston, Trant. 
Lirm. Son. iivi. 609, that the niihdavitit ia the homologue of the levator 
hvmtH. I have before (p. 127) given reiiBone for thinliijig that the mbclariai is 
an esteneiou of the middle etrutum of the ventral muscle and is the aerial bomo- 
logne of the eoito-tararoid muscle. It lies in front of. or above, the oosto- 
ooiaao-olavieular ligament ; and when it is prolonged beyond the range of the 
elaviele, it nauallj eipands upon the siipra-spinalat or the doraum of the 
wapula, fonning the itemo- or sttma-ciDto-scapalarii, aa it does in Hippo- 
potamni and some other animals. Sometimes, however (Pig), it reoahea tha 
Mdiol tabercle of the homenia ; hnt its destination is rather to the dorsum ol 
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The deeper, post-axial, or mil) bicipital, coraco-humera 
arise from the coracoid beneath the biceps, as beet seen in I 
tiles. They may be traced, in these animals, taking origin 
from the under and hinder surface of the coracoid and spread- 
ing upon the under surface of the scapula, where a portion of 
them forms the subscapularis. In Mammals, this muscle 
is quite segmented from the others'. They are inserted into 
the ulnar edge of the humerus; it is inserted into the ulnar 
tubercle. The one next below the subscapular — the coraco-br.- 
medius — is generally present and is inserted into the midflle of 
the shaft. The passage through it of the external cutaneous 
or rausculo-cntaneous nerve indicates a tendency to division ; 
and in several Mammals (Rabbit, Proboscis Monkey and Jerboa) 
the upper segment is inserted separately into the ulnar tubercl?, 
forming a superior coraco-hrachial. In Amphibians, Reptiles, 
and Monotremes there is commonly a third segment, an inferior 
coraco-hrachial, which extends to the ulnar condyle; and the 
brachial artery with the median nerve passes between it and 
the middle coraco-brachial. 

The PUBiscHio-FEMORALS are less variable in number and 
size than their homologues just described, owing to the greater 
uniformity of the pubic and ischiatic bones in comparison with 
the coracoid.s. Like the coraco-humerais, they arrange themselves 
into superficial or pre-axial and deep or post^axial divisions, 
which pass, respectively, to the tibial and fibular edges of the 
femur ; but the two are not so separated at their origin by tlie 
intervention of the prolonged portion which forms the flexor 
of the leg, as the two divisions of the coraco-humerais are 
separated by the prolonged portion of them which forma the 
biceps flexor of the forearm. 

the scapula tbsu to the hiimenm in the inataiiicBS in whioli there 
or nheii it extenJe bejond that bone. 

The peetaralit minor would Beem. to he conducted as it were to the thora^ 
ManunalH bj the costo-coracoid ligament which uansJly Bepmatea it, aboue, (ro 
the snbcUviuE, and which may be, as Euggeeled by Geaeuiiaar, a renmaut or 
TepreseiitatiTe of the extension of the ooracoid to the eteruum in ovipora. 

In Pteropns (Joum. Anat. iii. 301) a deep poiiion of the pectoral, whicl) 
maj ha the pect. minor, ariaea from the ola^ole. In the Habbit, besides ' ' " 
connected with both tuberolea of the hnmerus, it apreada over the supra-iptj 
and IB inserted along the whole length of the spine of the acapnia. 

' In the Dog the itibKajruIarii is parti; blended iiitli the lupra-npinatut, 
in the Mole with the tera major. 
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The superficial, or pre-axial, lUvision of the pubischio-femo- 
I rals comprisea muscles arising from the oa pubis (which is proba- 
Kl)ly the representative of the precoracoitl), and from part of the 
I surface of the ischium (which ia probably the representative of 

■ the eoracoid). Owin^^ to the large relative size and fixity of 
I the hones from which they arise, and the heavier work which 
I asiially devolves upon the hind limb, they are ordinarily larger 
land more numerous than their correspondent the precoraco- 
yhitmeral with its appendages, the aupra-Spinatua and the cp»- 
i coraco-humeraiis, in the fore limb. 

The pectineus is perhaps the most constant segment or 
fc muscle of the division, and it answers in many respects, serially, 
\ to the precoraco-kumeral. It arises from the os pubis, and not 
unfrequently extends, over the anterior edge, upon the deep 
surface of the bone, much as the precoraco-humeral in Croco- 
dile extends, over the anterior edge of the precoracoid, upon its 
L deep surface. We have found the pectineus in Cryptobranch 
I spreading over the dorsal surface of the femur, even to its 
['fibular side. Usually, however, its insertion is limited to the 
I upper part of the tibial line of the femur (the tibial eiige of 
I linea aspera). Where the ala, or anterior edge of the ilium, 
I grows into prominence, an extension of this pubischio-femoral 
I division spreads upon and occupies the auterior, or deeper, 
I surface of the ala, constituting the iUacus intemus^, in the 
I same way that an extension of the superficial coraco-humerals 
I spreads upon the anterior surface of the spine of the scapida, 
I Rod constitutes the supraspinatus. Behind the pectineus lies 
I the adductor mass, which is variously segmented in different 

■ ftnlmala and which is perforated by a vessel that in some 
l,animala becomes the main vessel of the leg and foot. It 
■sometimes (Hippopotamus, Fig. 48, and others) extends upon 

■ the tibial side of the leg; and, we shall find presently, it often 
(has intimate relations with the flexors of the leg'. 



' In Sftoriana tta iliacuf iat. ranges, like tte peetinem in Cryptobraiieli, but 
\ to leitB extent, over tlie doFsul surface of tlie feiaiir, approoohms the fibulai side. 
Idaminal^ it is tentriuted to tbe tibial eide.. 

' The ttdduotoc mass iiot unfreqaentlj eitands acrosB the popliteal Borface cit 
lemur to the flbidajr line oi tbfl liuea aapera ; imd a considerable part of it 
is probably derived from factois which, in tbe fore limb, range themselvea with 
~ie poat'D,iial diviBion of the corHou-brauhialB. 
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The view just given of the morphological relationa of the iliacva 
intemu* derives periiajts some oufirmatiua from the fact thut iu the 
Hi^popotamtiH, and otiier ai-tio-ductjies and some other aiiimalu, there 
is an extension into the pelvis of one of the superficial cnnwlea of t' e 
thigh — the ilia-prelibien of Cuvier. At lenat neartlie lcueethi« muscle 
lies in the pliuiu of the aartoriaa and the gracUis aud Keetnx, tu Koiue 
inatancea, to belong to the one, and iu eome, to the oi.hi'rof these two. 
In a Hippopotamus' the niuacle I am alluding to was, nenr the knen, 
joined with the graoilU. Ascending, it diverged from it and divided 
into two portions. Of these, one was inserted into the inner edge i-f 
the brim of the pelvis, blending there with the lower part of the 
pgoas poirvun. The other portion expanded over the iliactis internv-g: 
the middle |)art of this waa lost in the fascia covering that muscle; 
and the lateral paits, separating fork-like, approached and blended 
with the psoas parvun near its origin, on the one side, and with the 
outer fibres of the Uiacvs int. on the other aide'. The pectineua was 
not distinctly segmented from the adduelora in the Hippojiotamns. 

A remarkable derivation from this series of muscles, and 
apparently from the pectineua, is tlie internal rectus of Saurians 
and Birds. In the Cryptobranch we noticed the pecttneus 
extending over the dorsal surface and fibular side of the femur; 
and the internal rectus would seem to be an extension of the 
lowest part of this, over the knee, beneatb the quadriceps, 
into continuity with the flexors of the digits, an extension 
similar to that of a portion of the peroneus — the p. long^is— over 
the ankle, through the sole, to the metacarpal of the hallux, or 
to that of the tibialis anttcus, in TJnan, over the inner side of 
the foot, into the flexor of the digits. 

The deep, or post-axial division of the pnbischio- femoral 
mass, which is inserted into the fibular edge of the femur and 
the fibular trochanter, is segmented into the quadratus femoris, 
the gemelli, and the obturator extemus and viternus. The 

' F^. 48 wpresentB the maecles of the tore and upper part o( the thi^ 
and oS the Front of the pelvie, in a jauni; Hippopotami! n. If. i., iliacns in- 
tenms.— P». p., peoan parvus. — Px m., pEoaB magmiB.— .V, the anterior ernral 
nerve. — I. p. (., ilio-prEtibien. — Ad. t., addiiotor longuB.— Gr., graeilis.- On the 
right aide, the gracilis and ilio-pr^tibien have been removed, bringing into view 
more full; the psoas magime, the iliacns intemus and the adductor longBS, alM 
shewing lAd. m.j, the adilector magana poFsiog to the tibia, and (S. t.) Uie 
semitendinoEtia. — S. the snrtoritis. 

* This estenaicin upon the iliaevi is described hj Gratiolet in his Xemoire, 
p. 287, aa the Sarlorim. There ia, howevir, a musoular band passing from Oa 
ant. apine of tho ilium over the front of the patella, which appears to represent 
the tarUiriiti and the tin/or vag. femoris; ocoasionaJI;? the gracilh itself extends 
over the peetintiu, and so comes into relation with the Uio-prilibieH above, aa 
this muscle comes into relation with the gracilu below. 
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iturator intcrmis appears to result from an extension of 
the mass round the poaterior edge of the ischium upon its 
internal surface, resembling the extension which we not unfre- 
quently find of the pecttnetts upon the internal surface of the 
ibea ; and the two divisions of the puhiachio-femoral mass 
ly thus meet on the internal surface of the pubischium. 
.is extension of the obt. int. corresponds serially with the 
extension of the coraco-humeral mass upon the posterior and 
inner surface of the coracoid, a prolongation of wliich (p. 158) 
beneath the scapula forms the suhscapularis and corresponds 
Brith the prolongation of the oht. int. beneath the ihum. 



^* Instead of saying that the obturator intemus is formed by an 
extension of the pubiachio-femoi-al masH round tlie edge of the isi^hiiim 
ni>on its internal Buiface, it would be more correct to say that the 
fibres of the ventral muscle developed upon the inner surface of the 
pnbiscbium blend posteriorly with, and so form an extension of, 
tboBo on the outer surface. We sometimes find that they take a 
diiTereat direction, and blend with the muscles in front of the pubis- 
chiuni. Tlius in Saurians they join the members of the pre-axial 
division and, uniting with the pectiimis and Uiamts inteniua, create 
bh extennion of those muscles in tliat direotion. Again in Birds they 
take a third course and, converging to the fore part of the obturator 

Eformnen, run forwards, through it, to the fibular condyle. 
This remark is applicable to other instances in which 1 speak 
1 extension of a given muscle over any particular territory. That 
naion is commonly effected by the fibres which belong to and are 
ilnjwd in the territory mentioned blending with the muscle which 
iteuded over it. Accordingly, it wUl be commonly found that the 
■e-aupply to the so extended part of the muscle is derived from 
jonrcea which appertain to the region which it covers. I do not 
therefore attribute much importance to the fact of the internal obtu- 
rator muscle being associated in its nerve-supply with the gemelli 
and quadratus, while the external obturator muscle is in the same 
^^way rather associated with the adductoi-s and the grrtcilia. 



W The SCAPULO-HUMEBAL and ILtO-FEMORAL niuscles are, 
respectively, situated upon the dors^ini of the scapula and of the 
ilium, and are, in the main, inserted into that surface of the 
proximal part of the limb, in each case, which is directed dor- 
This, in the primitive piscine condition of the hmh 
lee Dog-fish and Ceratodus), is the dorsal surface. In most 
igher animals, however, the radial tubercle and edge of 

11 
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the humerus, and tbe fibular tubercle and edge of the femur, 
are turned into the position most favourable for their re- 
ceptiou '. 

In tbe fore limb the scajmlo-humeral mass ia, in most of the 
lower animals, represented by a single muscle, diffused upon 
the dorsal surface of the fin in Fishes, but in Urodelans and 
Reptiles conveiging into a tendon implanted into the radial 
edge or tubercle of tbe humerus and called dorsalis scapulcn. 
This in higher animals is commonly segmented into in/ror- 
apinatus, teres minor, and teres major. It is probable that 
some of its superficial elements, which in certain cases apply 
themselves to the last*named muscles, in other cases apply them- 
selves to and contribute to the formation of the deltoid. Hence 
we find the latter muscle occasionally (Phoca) encroaching upon 
the territory of these muscles and dwarfing them. Tbe infra- 
spinatus and teres minor are sub-deltoid segments. But the 
teres major may rather be regarded as a svb-latissivius dorsi 
segment, forasmuch aiiit applies itself often to the under-surface 
of that muscle. At the same time it is more steadily con- 
nected than the lat. d. with the ulnar ridge of the humerus*. 
Both the teres major and the supra-spinatus sometimes (Pig) 
extend over the respective margins of tbe scapula upon the 
under-surface, and derive fibres which usually appertain to 
the suhscajmlao'is. The teres major does so more particularly; 
and its relation to this territory is also shewn by the fact that 
it and the hinder part of the subscapularis muscle are some- 
times snpphcd by tbe same subscapular nerve. 

The ilio-femoral mass forms the deep gluteus which is some- 
times one muscle, but is often segmented into the gluteus 
medius and minimus and the pyriformis. The last is, in many 
instances, continuous with the gluteus medivs. It commonly 
extends upon the under-surface of the ilium and upon the 

' Tliia I tbink is tbe real explanation of tLatdi&erenoe in the insertion nf those 
eoireBpondiug muselea in the two limba which has cansed so mnoh difliciilt; in 
detenuining their homological relations. The vien is confirmed by the obeer- 
Tatinn that the muscles arising from the domum of the scapula are not sbriotly 
tenocioos of their connection villi the radial tubercle ; some of them at leart in 
Birds and LizardH passing to the nlnar tubercle, or the ulnar edge of the 
humerus. 

' In Seine it passes to the ulnar side of the humema, quite separate from 
the la!, d. In Manis it is verj large, blended with the ;o(. d. at its origin, and 
ftccomponioB it to the inner condyle of hnmoruB, the olecranon and the totein a. 
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^Bacral vertebras. It lies beneath tho gluteus max. bearing, at 
the origin, a relation to it similar to that of tho teres vnajor 
to the lat. d.; and the gluteal vessels and nerves pass between 
its anterior edge and the ilium, just as the posterior branches of 

^the subscapular vessels and nerves pass between the anterior 
edge of the term major and the ecapula*. 

Thus tbe Jeep or girdle portion of the Ten tro-appendicTilar muscle in 
each limb divider itself moie or less distinctly into sectoi-s correspond- 
iug geuerall; with, and (ifCen to some e^cteut blended with, the aectors 
of the sujierOcial Btratum of the same muscle. The coraco-fnimeTola 
in the fore limb, and the adductors in the hind limb, He beneath, 
and are otten respectively blended with, the pectorals and the gracilis. 
The dortalia scapulrs presents simdar relations to the Crapesio-deUoid, 
and the teres major to the lalisaimus dorei; and the same may be said, 
though less markedly, respecting the relations of the other correspond- 
ing muscles in the hind limb, viz., of the deep glutei with the obli- 
^as, sarlorius, and teiisor vagince femoria, and of the pyriformit with 
the gluteus n 



I 



The Flexors and Extensoes of the Foeeaum and Leo 

are in each instance formed, _first, by intrinsic muscles, that 
18, muscles arising from the humerus and femur; secondly, by 
extensions of tbe deep veil tro-appendicu lax stratum, that is, 
l)j muscles arising from the girdle ; and, thirdli/, by extensions 
of the superficial ventro-appendicular stratum; and the muscles 
from these three sources are more or less blended. In the 
simple limbs of Fishes they form only one unbroken layer. 
Some amount of segmentation takes place in most other 
animals ; but, owing to the simple nature of tbe movements 
they effect, the complications and varietie.s in these muscles 
Bre not very great or numerous. 

The intrinsic flexors are represented by the hrachialis amicus* 



' See teasoDB, in Joumaio/ Anat. v. 85, for regarding the terei major and 

I pyri/oTmu to bo eeriaUy homologoue. 

' In Hippopotttmns the hrach. ant. is wanting, the spaoe on the onter Bide of 
the hnmBnia from which it nsnally uriBOS being occnpieii by the imp. longus whioh 
IB large, and acta as simply a flesor. It might uJmnst be described an hrach. nut, 
inserted into tbe lower two-thirds of the radinH icatead of, as naniU, into tho 
ulna. The blending of the elements o[ these two into one ia remarkable. Tlio 
miiBCle winds round tbe htteb of the hmnernB to the inner aide, and has a broa4 
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in the fore limb, and by the short portion of the biceps 
— the femoro-fibular — in the hind linib. The latter is sometimes 
inserted low down in the leg {Cryptobranch and Cy cloth urns)'. 
In other cases it meets and blends with the biceps fiexw cruris, 
and is called the 'short' or 'femoral head of the biceps." 
It is not unfrequently wanting. Both these are usually in- 
serted into the post-axial bones of the limb — the ulna and 
fibula. The intrinsic dorsal or extensor muscles are repre- 
sented by the parts of the triceps and of the quadriceps which 
arise from the humerus and the femur. They, in the fore 
limb, usually converge to the ulna and, in the hind limb, to the 
tibia. 

The deep ventro-appendicular flexor — the flexor derived from 
the girdle — in the fore limb is the biceps, which presents variable 
degrees of continuity with, and segmentation from, the brackialis 
anticus, and which is further brought into continuity with the 
intrinsic series by means of muscular derivations from the 
humerus in the Bird, and not uncommonly, in other animals, 
including Man in whom they occur as a variety. These are 
generally from the ulnar side of the humerus ; while the brachi- 
alia anticus extends chiefly from the radial side, between the 
deltoid and the triceps. The coracoid origin of the biceps and 
its relation to the coraco- humeral muscles have been already 
(p. 155) described. Those relations were found to be very close in 
Cryptobranch (p. 33), and they shew the biceps to be an inter- 
mediate between the coraco-hunterals and the brachialis anticus, 
continuous with either or both, and uniting them into one 
group, which extends from the coracoid, along the ulnar and 
palmar surface of the humerus, to the radius and ulna*. When 
the coracoid reaches to the sternum the origin of the biceps 
is broad, expanding, fan-like, as it ascends; and sometimes 



crigin beneatli tlie inner tabetcle. It tliQS dwarfs both, of the bomeral origins 
of Uie triceps. It is enpplied b; the radial neive. 

' Joum. Anat. vi. 22 and n. 56. 

' They are all UBimlly Bupplied by one nerve— the mnsonlo-cntaneons — nhicb 
is the homologna of the coracoid nerve of Eeptilee. and the aerial homologiie 
of the obtnrator nerve. The brachialis anticus ia Bometimee (Plerapos) fuund 
to be in direet continuity with the Eoraea-biimerHl. In Seine the iicept de. 
lives tiro fnctors fcom the hnmerux, which occupy the poeitjon of the brachiatit 
They ore so named by Kiidiiiger, see p. 35, and Jourit. Anal. II. 301, 



1. 303,1 



, 37. 
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(Owl) it ehewa a tendency to divide into two — an outer, or 
glenoid, and an inner, or coracoid part. The division is com- 
plete in most Mammals; and the coracoid part forms the more 
Biiperficiai element of the muscle. Where the coracoid is very 
short, however (Manis), the division may disappear. The biceps 
is inserted into either or both of the bones of the forearm. 

In the hind limb the flexor derived from the girdle, omitting 
for the present the consideration of the biceps to which I will 
revert, may, as in Cryptobranch, be blended, in its whole 
length, with the adductor mass ; and it is often united with it 
some extent. It however has rarely, or never, any connec- 
tion with the femoro-libular muscle (the short portion of the 
, biceps). It is in most animals divided, in its whole length, 
into two. Of these the semitendiiiosits is usually the more 
free from the adductors', is the more superficial, is inserted 
lower down on the tibia, and is the representative of the cora- 
coid part of the biceps brachii. The other — the semittiembra- 
nosus — is the deeper, represents the glenoid part of the biceps 
hrachit, aud is more connected with the adductors, presenting 
' every degree of cohesion to them. It has also, as have the 
adductors, varied relations with the caudo-femoral which some- 
' times (some Birds'j — blends witli it, sometimes (Cryptobranch) 
[-.runs to the femur quite separate from it, and sometimes (San- 
1 rians) sends a long tendon, separate from the semimembranosus, 
down to the back of the fibular side of the tibia, or to the 
fibula, or to a sesamoid just above the fibula, from which the 
flexors of the foot and digits arise *, 



I 'It retitiiia a coimectian with the graeUis in Pteropus. In Seal the tiemi- 

I tendinoetu and eciminemhTani>sv£ raniia ono musale, aa their serial homologQe 

[ the biceps brachii Bometim^B does in MammalB. 

' In the Onl the temimtanliranoaui and adductor are one muscle, which il 
joined by thu caudo-fumiral, and ia paitlj ooutiuuonB with the gagtnKncmiai, 
In the Swan the cando-fetncral joins the addiKtor, which is separftte from the 
aeminienibranoiJua and is inserted into the linea aapera ouly. In the Gull the 
eatida-femoral in inserted into the femiir unconnected with either the »tmi- 

r JP'in&i'. or Uie adductor, which are Bepaiate; and the latter is partly continaouB 

Ljnth the gaitracnfmim. 

B 'In Uie Dog the temimfmhranomm, arising from the tnber iachii, divideB 

Pinto two nearly equal portions. Of these one is inserted as usual into the tibia ; 

■■ Mid the other is inserted into the inner side of the lower part of the femur in 
the Itmality usually occupied by the adductor vutgnus. It is there blended with 
a tendon derived from the add. tonguf, and some fibres are inserted into tbs 
Eesamoid at the inner head of the gattrocnemiui. So that the sesamoid behind 
(he internal condyle ia a meeting-point between the adductor* Rud the inner . 
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Tlie mtrinsic extensors are represented by the parts of ttn 
triceps extensor brachii and the quadriceps extensor cruris 
which arise from the humenjs and femur, and which are very 
constant {except in Cvyptob ranch) and are subject to hnt little 
variety. The deep ventro-appendicular, or girdle, element is 
fiimiBhed by the scapular origin of the triceps, and by the 
rectus femoria or iliac origin of the quadriceps. Both these are 
connected with the dorsal surface of the girdles near the joints 
with the limhs; but the rotation of the fore limb usually 
directs the origin of the triceps to the hinder edge of the 
scapula, and the rotation of the hind limb directs the rectus 
/emoris to the anterior edge of the ilium'. The superBcial 
ventro-appeudicular element is furnished in the fore limb by 
the httissimus dorsi, which in Cryptobranch is quite lost in the 
triceps and, in other animals, is partly blended with it; though, 
in Man and some Mammals, it passes to the humerus and has 
no connection with the triceps^. In the hind limb this element 

bead o1 the gaitrocneviiiui; juBt as the sesamoid behind the external condyle is a 
meetiDg-poijit in Lizards hetnerai tbe tendon of the caudo-Jemorai and the 
outer head of the gastTocneMiaa. 

Some of the fibres of the tendon of the adductor magnus in ourselves ure 
oontiniied into the intemSil lateral ligament, and bo reach the tibia. In Ai and 
Mania some fibres of the semimemliranoswi join tlie add, m. above the knee. In 
the Jerboa the two mnsoles are inEeparably nnileil, and are insertad by a can- 
tintions tendon into the femor, the tibia, and the side of the knee. In the 
Babbit the addui-tar is inserted into the tibia, ob well as into the femnr. In the 
Hippopotamns the semimevUir. oontinnes in union with the adductor oa Sat as 
the knee. 

' In Bats the rotation of the luod limb is the reverse of what is n; nal ; and 
in Pteropns I found the rectua arising from behind the aoetabnlum. Jtmrn, 
Anat., in. 312, 

The tricepi in Mania extends in conjnnDtion vith the tiipinator longtu, 
upon the dorsum of the Bcapula and to the spine, Ijing over the ten's and gupra- 
$pinatu»: and, in Batrachians and Iteptiles, the tricrpi derives an oritan. he- 
nind, from the ooracoid, as, in the sume animals, tlie quadricepi derives an 
origin in front from the puhes. In Seine the long portion of the triceps 
divides, one part passing estemal to the terra mnjor upon the dorsnnj of the 
scapula, and the other apon the under eurfaoe of the shooldei-joint and tha 

In Phoca (Joum. Anat., a. 302) a portion of the triceps (doni-ejiitToelilim), 
blended above with the ecapulor origin, and arising from the angle of the 
scapnla, passes h; the olecranon, along the oluar side of the paddle, to the Sth 
digit. It forma a sort of intermediate between the iTtcfps, the teret mqjor, the 
IntUHvnn dorsi, and the conta aiarU ol Birds, linking them all together and 
being linked by the two last to the ventral musole. 

For the parallel between the relations of the triceps to the radial nerve and 
those of the hlcept fieror <miris to the peroneal nerve, see p. 63. 

■ The mode in whiah the lat. d. blonds with the triceps in CiyptobraDeh 
explains its varied relations with that muscle— its passing in some instancea oa 
one Ride and in some on the other tide of the scapular origin for instanoe — 
the fact being that its fibres are in some animals diSused in the (riegM / ^ 
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is fumishod by the gluteus jiiaximus, wiiicli, in Birds, is blended 
with the quadriceps, and which, in Cryptobranch and other 
Batrachians, does not exist as an element distinct from the 
rectus'. In Mammals it partly expands into the fascia over- 
lying the quadriceps, and partly is inserted into the fibular line 
of the femur. Sometimes it extends upon the outer side of the 
leg to the ankle and foot. 

I have shewn (p. 22) that ia Cryptobranch the long, or 
chief, portion of the biceps flexor cruris is a derivative from the 
gluteo-rectus, that is, from the blended, or unsegmented, super- 
ficial and deep ventro-appendicular extensions upon the dorsum 
of the limb ; and that it inclines upon the lateral surface and 
plantar aspect of the limb, so aa to acquire a flexor action. 
It often shews traces of this its origin. It retains its con- 
nection with the ilium in Lizards and Birds, being overlapped 
by the gluteo-rectus in the latter. In Mammals also it ia often, 
continued upon the ilium through the sacro-aciatic ligament. 
Not unfrequently it has more direct connection with that bone; 
and in some it extends, in close relation with the gluteus, upon 
the caudal vertebne". The inclination of this segment from the 
dorsal to the plantar aspect of the limb, and at the same time 
from an extensor to a flexor function, is probably due to the 
direction of the rotation of the limb. Accordingly, there is an 
absence of any distinct representative of it in Bats ; and the 
nearest approach to the formation of a similar muscle in the 
fore limb is presented by the dorsi-epitrochlien — by such a one 
especially aa we flnd in the Seal (see foot-note, p. IC6). It 

Bome they BQnTerge to aail penetrate it ttt one point, in some at another \ and in 
some they converaa to, and pass on one side ot it. 

' In Sirda there ia no diiitinat TecVm fanoru ; that is to say, this port of the 
qnadriseps is not segmelited from the glutcKt or, aa it might he called, gluteo- 
rmtat. This ia alao the case in Urodelana (p. 22) and is paraJlaled hy the im- 
perfect aegmcutattoa of the iatia»iinm durai from tha acapular origiu of the 
tricepi in these enimala (p. 36]. 

' In OrycteFopuB and Otter, the bintpt ariaes from the iilam, ilio-saoral liga- 
ment and Gacmm. In a wild Cat it naa joined near the middle b; a Blip from 
the caudal verlohra) juat hehind the gluteal'. In a tame Cat thia slip, brood at its 
origin, waa eonlinaad by a thin tendon which paasad between the viatut exlernai 
and the bicept to the faicia on the onter side of the knee. In the Babbit the 
ohief origin of the biceps is from the sacral and caudal vertehrfe ; and it ex- 
pands over the fibola and outer side of the leg, as far as the heel, without being 
inserted into the fibula. In Hippopotamus ita diapoaition resembles that in the 
Babbit ; but it is more blended with the glateui and haa an inaertiou into tha 
flbola. In Seal it leacbes to and blends with the extensor teudom on the 
durBum ol the loot. 
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nted from tlie gluteus, much i 



seeiuB in many cases to be segmentt 

the same manner as the dorai-epitrochlien is segmented from 

the latissimus dor si. 

Portions of the triceps, at the lower part of the arm, are 
not unfrequently segmented on one or both sides, constituting 
the anconeus extemua and intemws. A similar segmentation 
does not take place in the case of the quadriceps. 

A sesamoid is very often developed in the lower end of the quad- 
ricept and occasionally (Ptei-opus) in the lower end of the triceps. In 
t)ie Wombat and a few other Marsupials the iisiml tibial sesamoid— 
the patella — is abtieut and a sesamoid— the fabella — is foutid upon the 
upper end of the tibiila. We may connect this with the relatinn just 
described between the biceps and the quaitrioepa. The fiil>ella cjn 
scarcely be regaivled as the homott^e of the patella, being connected 
with a difiei-ent bone and a different part of the doi'sal muscle. It 
presents more claim to be the aerial faomologiie of the sesamoid in the 
triceps, situated above the olecranon which is the homotogne of 
the birge process growing from the upper part of the fibula in Mono- 
tremea The connection of the £ibellu with an outlying portion only 
of the dorsal femoral muscle, whereas the supra-olecrauou sesamoid 
is counected with the middle portion of the dorsal humeral muscle, 
is explained by the fact tbat the greater pai-t of the femoral muscle 
is directed upon the tibia, whereas the greater part of the humeral 
muscle is directed upon the ulna. 

The tuaertion of the triceps into the ulna while the quadriceps is 
inserted into tbe tibia has caused, in the mind of some anatomists, au 
unwillingness to admit the serial homotogical relation of the two 
nmscles. The force of this objection, however, diminisbes as we learn 
more of tbe manner in which the ]>oiDte of insertion as well as of tlie 
origin of muscles are liable to variation and to wander fioiu one 
bone to anotber. 

To sum up as thus far traced. The dorsal extension of the 
ventral muscle upon the hind limb gives rise to the gluteus 
■magnus, the tensor vagintB femons and the saTtorius, to the 
rectus femoris and the long part of tbe biceps, to tbe pyriformia 
and the glutei. The like extension upon the fore limb gives 
rise to the latissimus dorst and the trapezio-delloid, the long 
bead of the quadriceps with the dorsi-epitrochlien, to the teres 
major and minor and the itifra-spinatus. The plantar exten- 
sion of the ventral muscle upon the hind limb gives rise to tbe 
gracilis and the atlductors, iuclnding the tliacas intemus on the 
one side and tlie obturators, gemelli and quadraius /einoris oa the 



other, together with the sevtttendin 



? and i 



)i iniembranoaus. 
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The same upon the fore limb gives rise to the per.torales and the 
coraco- brachials, including the supraspinattis on the one aide 
and tho aabscapularis on the other, together with the biceps. 



Middle and Distal Segments of the Liuds. 

The muscles on the ventral (palmar and plantar) and on 
the doraal surfaces of these segments of the two limbs are, 
in each instance, aa we learn from the lowest orders of Verte- 
brates (see Figs. 23, 24, 34 and 36 and Cryptobranch}, in their 
primitive state, in one mass which is connected with, that is to 
say, is to some extent continuous with, the prolongations of the 
ventral muscle upon the limb. In animals above Fiahea, in all 
of which a uniform plan of segmentation of the limba is fol- 
lowed, each mass (palmar or plantar and dorsal) is usually 
attached to the bone of the upper segment of the limb and to 
the several bones of the middle and distal segments. In ac- 
cordance with the feathering manner in which the limbs, es- 
pecially in the lower animals, are pressed upon tho ground and 
withdrawn from it, the fibres on the palmar and plantar surfaces 
are directed from without, inwards as well as downwards, take 
their origin chiefly from the post-axial (ulnar or fibular) con- 
dyle and the post-axial aide of the limb, and constitute a 
'pronato-flexor' mass in each limb; while the fibres on the 
dorsal aspect, having a supinato-extensor action, take a similar 
direction, passing downwards and inwards from the post-a.xial 
side of the lirab, and in some instances, in the hind limb, 
from the dorsal pait of the poat-asial condyle of the femur. 
In the case of the fore limb, however, the ulna, rising into the 
olecranon, commonly shuts off the su pin ato- ex tensor maas of 
muscles from tho post-axial condyle of the humerus, and causes 
it — ^the deep as well aa the superficial layer of it — to spread 
upon the preasial condyle and the preaxial edge of the hume- 
rus. A certain method of division of these masses into planes 
and sectors is common to them all, and is also common to them 
iu most animals ; though there are of course many varieties in 
detail. A part of either of the masses which associates itself 
with one plane or one sector in a certain limb or animal may 
be otherwise disposed in other cases; but the deviations are 
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on tho whole fewer and leas than might have been anticij 
Ab a general rule each masa is divisible into a superficial and a 
deep stratum; and the superficial stratum is divisible into 
three sectors — two lateral aud a median — though the division 
is by no means equally complete iu all instances, that ia to say, 
in some animals, aa Cryptobrauch, the segmentation is much 
less advauced than in others. It is usually less distinct in 
the pronator-flexor mass of tlie hind limb than in the several 
other masses. There ia considerable variation in the extent to 
which the several mn«ses are blended with the mnscles of the 
upper segmcnta of the limbs and with the extensions of the 
ventral muscles — the ventro-appendicular muscles — upon the 
limbs. The blending of the muscles of the upper segments is 
mure observable on the palmar and plantar than on the dorsal 
aspects, because the dorsal projections of the elbow aud knee 
commonly interrupt the continuity between the muscles aboi 
and below those joints, 



PRONATO- FLEXOR MASSES. 



The superficial stratum of these in Cryptobranch is veiyimj 
fectly segmented from the deep strata in both limbs ; and in 
hind limb it shows very little trace of division into sectors. In 
that limb it is a simple scarcely segmented mass extending 
from the fibular condyle and the fibular side of the limb upon 
the tarsus and digits. Superficially, it is continuous, through 
the medium of the caudo-pedal, with the superficial prolonga- 
tion of the ventral muscle. This connection is in Lizards main- 
tained only by a delicate tendon, and in higher animals does not 
existi but the extensions of the gluteus and bicepsare often sub- 
stituted for it. The deeper (caudo-crural and caudo-femoral) 
prolongations of the ventral muscle are directed chiefly to tho 
tibial side of the limb and do not commonly connect themselves 
with the pronato-flexor mass. Such a connection is however, as 
alreaily mentioned, established in some Lizards by the descend- 
ing tendon from the caudo-femoral running into the sesamoid 
above the fibula, from which the flexors of the foot and toes in 
part ari.so; and in some Birds there ia a similar connection of 
the same muscle with the inner head of the gastrocnemius 
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through the medium of the semimemiranosua. In Manls the 
inner hetul of the gastrocnemius derives fibres from the adduc- 
tor magnus; and we know that thia muscle is sometimes inti- 
mately connected with the caudo-femoral in the animals in 
which the latter is present. Moreover, the rectus iiitemus in 
Birds and Lizards is continued over the condyles of the femur 
into the fibular origin of the superficial flexor of the digits, 
affording a good illustration of the manner in which, from the 
primitive unstratified unsegmented homogeneous envelope of 
the limb- skeleton, special forms are evolved. 

Continuing the investigation of this superficial stratum of 
the pronato-flexor mass in the hind limb, in the which, aa just 
Baid, the caudo-pedal is blended, we find it in the lower animals 
where the foot is in a plane with the leg extending, for the 
most part, to the digits. As the bee! grows out, however, the 
superficial pronato-flexor stratum becomes concentrated upon 
and more or less inteiTupted by it. 

The plantar fascia, which represents the pedal part of the 
caudo-pedal, may thus become isolated — cut off by the projecting 
08 calcis — from the crura! fascia and from the superficial layers of 
the tendo-Achillis and gastrocnemma, whicii appear to represent 
the crural part of the caudo-pedal. The pedal part of i\is flexor 
sublimis digilorum may become, in like manner, cut off from the 
crural part, the former acquiring the name of flexor brevis and 
the latter that of plantaria. The rest of the stratum, uniting 
itself with the caudo-pedal and inserted into the os calcis, forms 
the tmdo-AckiUis with the gastrocaeviius a,nd salens. The degree 
ifaowever of this calcareal interruption of the supei-ficial pronato- 
flexorstratum varies. The tendo-Achillis is sometime continued 
into the plantar fascia; and the continuity of the _^worsM6iimig 
digitorum from the femur to the digits, aa well as its connection 
with the plantar fascia, is very frequent'. In oarselvea the 
k principle of concentratiou of force upon the heel is carried 
(to the utmost. The pedal and crural parts of the stratum 
are quite isolated from one another by the os calcis ; and addi- 

' In Phooti (Journ. Annt. n. 31i). T!ie elements of the JiexoT mihlimii are 
derived from tba planltirii, tbe gracilU, the Jleror prnfimdia and the Hbialii 
poitinu. In Uuim ulsu it ilerives a factor from the tO/ialia puaticiu. These are 
iittereating remtiantB of the primildye coimuou basis from nhJcL the several 
mmoles were eegmeuted. 
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tional power is brought to bear upon the heel by the origin 
the svleua from the tibia aud by the great development of tl 
bellies of the gastrooiemim. 

Thus considered, the ffastrocnemitis consists of the blendt 
factors of the caudo-pedal and of the superficial layer of the 
pronato-flexor mass, some of which — ^the soleus elements — pass 
from the fibula, with occasionally factors from, or a connection 
with, the caudo-femoral. Most of these descend from the fibu- 
lar side of the limb. In Amphibians the fibres that do ao 
make up the whole muscle ; and there is nothing to correspond 
with, or represent, the inuer or tibial head of Birds and Mam- 
mals. This makes its appearance in Saurians as a thin muscular 
band descending from the lower edge and outer surface of the 
superficial plantar mass of the thigh — the part which represents 
the gracilis and aemitendinostts — to the tibial side of the surface 
of the gastrocnemius. In Birds the tibial origin is connected 
rather with the portion which forms the Bemimembranosits or 
the adductor; and it act^uires also a connection with tibial 
condyle of the femur. In Mammals the relation to the muscles 
descending from the thigh is lost, and the counectiou with the 
femur only remains, supplemented in Man by an origin from 
the tibia which constitutes the inner or tibial portion of the 



The spreading of the gaslrocncmiKS upon the fore part of the til 
in Birds where it in some (Heron and Gull) id partially bleaded 
w h h arlorius, ia anotber illustmtion of the connection or con- 
n y the flexor with the esteusor, or the plantar with the dorsal, 
uu B nod of the encroachment of one group upon the ai-ea of the 
he of wliit;h we Imve seen so many instances. This [MjrLion of the 
R u a e, houfjh separated from the remainder by the senitendinogat 
p aiDg between it and the internal condyloid head, is supplied by the 
po|ihtejl nerve. 

The blending of the scsrtorius with the gastrocnemius above men- 
tioued ia au interesting example of that continuity of the extensor 
and flexor muscles of the same limb, which is more remarkably 
exemplified, in a deeper stratum, by tbe contiuuity of the itUenial 
rectus with the Jlexor digitorutti. Both subserve the same purpose, 
viz., that of assisting the action of the femoral flexors of the foot and 
toes during the condition of forced flexion of the knee which is bo 
often and long maiutaiued in, Eirda, and during which those flexoM 
are much relaxed and less oapable of acting upon the digits. 
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In the fore limb the superficial stratum of the pronato-fli 
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mass never acquires an origin from the radial conilyle, such aa 
would correspond with the tibial head of the giiBtrocnemius 
which we find in the hind limb of Birds and Mammals. The 
covering fascia, strengthened by prolongationa from the pectoral 
and hicfps, perhaps also from the latiasimus rloni, and some- 
times strengthened by muscular fibres derived from the ulnar 
condyle which constitute the palmaris lonfjus, is the representa- 
tive of the caudo-pedal. The most distinct example of a pro- 
longation of the ventral muscle upon the palmar gspect of the 
fore limb — the most distinct serial correspondent, in short, of 
the caudo-pedal — is, however, as stated p. 131, fumwhed by the 
costo-alaris of Birds'. 

Forasmuch as the carpus retains in all animals the flattened 
form, there is not here, as in the hind limb, a tendency to con- 
centration upon a heel-bone thrown up iu the middle, or an 
interruption of the several muscles by such a process. The 
components of this stratum are, therefore, more equally disposed 
upon the surface as they descend, than those of the hind limb ; 
and they present a more distinct division into ulnar, radial and 
intermediate sectors. Of those the ulnar sector {flexor carpi 
ulnaria"), inserted into the cuneiform {with the pisiform) bone 
■which is the homologue of the os calcis, is the chief representa- 
tive of the gastrocnemius and soleus. In the intermediate 
sector, the pahnaris I- expanding into the palmar fascia, where 
it blends with fibres of the flexor carpi ulnaris, represents the 
superficial part of the gastrocnemius; and the fl^jcor suhlimis 
digitoT^Tn.' represents the plantaris and the flexor brevis 

' I have aFiiil that the coetii-alarlt is to some extent the serial repreeentative al 
the cauda-pedal, and that the patnuiTii I, ia sleo a Ulie representatiTe at tlie 
Borne mnscle. An iutereHting exompMection uf tlie relation of these piirtR ia 
kfForded in Phoca by the palmarii I. wliiiib, instead of oiisiug aa nsaai from the 
condyle □! tlie humerus, pasnea upon the olecisnon and blends with a portion of 
ihe trictps ooming from the angle of the eoapula, whieb again is in olose oon- 
nection witb the laliatiima dorti ; end it aprends lilte the ensto-alari* upon the 
nlnor dde of the oarpus and band. The Bimilar exempliflcation in Mania 
aSorded hy the direct oontinnity of the latUsimat dorii with the palmar fascia 
and ihejiexor stibL dig. has already been pointed oat. 

* The Jl. c. a. is not subject to much variety. It eometimea (Unaa and 
Cydotharns) apiwuls aoroaa the wrist auperficiBlly, meeting ati expansion from 
the j«pina(or fonffuir ; or (Pboen) it Bpraada beneH.th the palmarie I. ,■ oc it blendn 
■with the latter muBole or with the anuuior ligament. In the Ptoliosois Monkey it 
meeta the lup. [. ; and the expansion formed by them lies anperlicial to, and oan 
be diaaeeted oft from, the faecia of the forearm. 

» The /. d, t, is partially interrupted at the earpua in Ptcropna ; and the 
palmarii i. in AL In Seine the Ji. d, i. ia tendinous at the wiist and expands 
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digitorum which, as already sliewn, are the nppor and lower 
parts of ihafi. s. dig. pedis, lu the hind limb, the last-named 
m'uBclc becomes, in higher animals, almost pushed out of the 
field, being reduced to the slender plantaris by the increaaing 
gastrocnemius. But in the fore limb its homologue is in the 
ascendant and absorbs a great part of the iibres of the stratum 
at the expense of the flexor carpi ulnaris and also of the 
palmaris L, which latter dwindles or disappears. The tibial 
sector of the superficial stratum in the hind limb shares the 
fate of the other parts of the stratum; indeed it is altogether 
absorbed by the heel-muscle. lu the fore limb the correspond- 
ing sector is large, is partly inserted along the radius, forming 
the pronator radii teres, and partly into the carpus or metar 
carpus, forming the flexor carpi radialia. 

Thus, gTHnting that the planlarit is represented by the flexor 
digiJontJii aubliniis, the elemeDta of the sCratum wliicli, in the 
hind timb, are made to converge into the teivio-Ac/iUli» are, in the 
fore lirab, divided into the palmaris longua, the fleiioof tsar^n, ulnaris 
and the_^ftcor earpi radialia with part ot' the pronator teres. More- 
over the pcUinaris L, instead of being intermpted at the carpus, is 
continued into the palmar fascia; juat as the homologous part of the 
stratum in the hind limb is continued into the plantar fascia in those 
animals in which the tarsus retains it& primary simple, flat, cai-{)us- 
like form. 

I have before (pp. 37, 38) pointed out evidences of the continuity 
of the upper (pronator leres)' part of the radial sector of the auper- 
ficiflJ Htratuni with the deepest {pronator qwadralug) part of the deeper 
stratum; and the lower or Jlexor carpi radialis part of the eector is, 
in most animals above Urodelans, separate fi-om the protuitor teres 
and trtJcea a deep course ia the hand*. Now we find in the hind limb 
that the whole of the represeota Lives of this sector — the represent*- 
tives, that is, of the pronator teres and the flexor carpi rat&Uil' 

into a second mnacle below the wrist ; thns closely BimnlatiDg the plantarU 
Jt, d, I. in the ordicarj mamuialum hind foot. 

' The ulnar origin ot the pronatoT terts iu Man (bIbo in the Ohimpanzee 
Babbit) ia an iutereating remnant of this coutinuity. In the Bird (Kite) the 
mnecle is ia two distiuot parts, both arising from the hmnems. Some ol the 
ImDciies of the median nerve paea between^ some above and some below, the 
two parts. The branohes passing between them are distribnted to the fi. c. it. 
and Uie rt. Aig. pr. and represent, therefore, part of the ulnar nerve. See dispo- 
sition of the mnaole and its relation to nerves in the OrjplDbranoh, p. 37. 

* In the Bird the JUxoT carpi radialii, like its serial homologne — the lihialir 
postifw— lies deep in its whole ooutse. It arises from the qIdb onlj and not 
firom the humerus. See varieties of insertion into scaphoid and mets. i. , tL , 
ondtti. Jourrt. Aiial., Iv. 43. In Phnca it is inserted into thu scaphoid und Met. i. 
with a slip to Met. ii. ; in the Pig into Met. lu.; in the FroboBciB Munlie; into 
MetB. 11. and in. 
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such of them as are present, viz., the poplUevs and the tibialis postictiSf 
are situated in a deep level, nearly in the same level with the pronator 
tibiae qucbdratus with which indeed the poplitetis is sometimes merged. 
That is to say, the radial sector, though chiefly in a su[)erficial level, is 
continued into a deep level through the medium of certain fibres of 
the pronator teres and through the tendon of the fleaxyr carpi radialis; 
whereas the tibial sector, composed of the poplUeus and the tibialis 
posticus, lies throughout in a deep level. 

Indeed, the greatest and most essential features of difierence with 
regard to this region in the two limbs is caused by the fact that the 
fiexoT ca/tpi radialis, which in the hand lies in as deep a level as does 
the tibialis posticus in the foot and evidently corresponds with it, 
becomes in the forearm pai-t of the superficial stratum and is attached 
to the condyle of the humerus ; whereas the tibialis posticius continues 
its deep course in the leg and does not reach the femur at alL The 
plane of sefi^mentation of the two muscles, which is the same in the 
hand and foot, difi*ers in the forearm and leg. So that, although the 
two tendons might be regarded as serially homologous, the two muscles 
can scarcely be said to be so. Properly viewed, however, they furnish 
a good illustration of the way in which certain nearly corresponding 
muscles in the two limbs (and the remark applies to muscles of the 
same limb in various animals) are differently segmented from the 
parent mass. They afford further evidence that homological rule is 
not so rigidly followed in development as we may be disposed to think, 
and that we must not be too severe in our attempts to institute homo- 
logical comparison. 

The variation that occurs in the division of the strata and in the 
amount and disposition of the fibres attaching themselves to either stra- 
tum, is also shewn by the fact that in the lower animals the fibres of 
the radial and ulnar sectors are in great part inserted into the radius 
and ulna, so becoming flexors of the forearm upon the arm; and 
superficial prolongations only of them pass on to the carpus ; whereas 
in higher animals the ulnar sector arising partly from the ulna is con- 
tinued in its entirety to the carpus, and the radial sector divides into 
two parts, of which one — the pronator teres — ^is inserted into the 
radius, and the other — the flexor carpi radialis — ^is continued to the 
carpus. 

The differences in the two limbs evidently have relation to the 
necessity that exists in higher animals for moving the foot forcibly as a 
whole for the purpose of driving the body onwards. This is accomplish- 
ed by throwing the whole or the greater part of the strength of the 
superficial stratum of the pronato-flexor mass, including the elements 
of the caudo-pedal, u[)on the projecting lever furnished by the os calcis, 
and by applying a portion of the deeper stratum of the mass (tibialis 
posticus)to the same end as well as to the pronation of the limb; whereas 
in the fore limb the whole of the deep stratum, except the pronator 
qtuxdrattis and a considerable part of the superficial stratum, is avail- 
able for the movements of the digits, and so subserves more directly 
to prehension and the requirements of the wilL In the hind limb 



the Tnnscular maaa becomea absorbml by the ^levator of the lieel, i 
in the fore limb it becomes absorbed iu thu flexors of the digite. 

Not only does the superficial flexor of the digits in thi 
fore limb absorb nearly all the elements of the middle sector, 
and push the pahnaris I. (the representative of the middle 
superficial part of the gastrocnemius, including the eaudi 
pedal) nearly or quite out of the field ; hut it not iinfrequentl y 
liappens that it in turn gives place, in great measure, to the 
deep fiesor. Thus it may be reduced (Hatteria), much like its 
horaologue in the hind limb of Man, to a mere thin muscle, 
arising near the wrist from a ligament extended between 
the OS pisiforme and the os naviculare, or (Unau) it may be 
a mere slip from the deep flexor, or it may (Phoca) be 
perfectly segmented from the patmarii'. 






As a prelude to further analysing and reducing the pro- 
nato-flexor masses and entering upon the consideration of 
their deeper strata, we must remember the numerous skeletal 
moveable parts in the distal region of each limb, and must 
conceive an unsegmented chaotic muscular mass passing from 
above downwards, and dropping fibres upon and deriving 

' In CuniivOTS, where it is nsnally small and often imperfectly Beginenl«d 
from tlie patmiiris, the superficial £bros uf its tuuduus ocumnunl}' blend with ths 
palmar fascia 'and pass iuto the puda and tlie Bkin ; and the deoper fibres form 
the perforated tendoiiB to the plmlaD(!Ba. In the hind limbs of a Dog and of h Cat 
someof theae flbrea to the pad were dwireil from the /. pro/, and paased between 
the tendons of the Jl. eubl. Delioate muscular slipa also passed from the deep 
to tlio snperfieial fl^ior tendons in the sola of these animals. 

In Jerboa the flex. >ubl. passes to the three middle digits onl; ; the other digits 
(i and t) leeeiTing delicate mnacular superficial Sexorsf ram the snpemamerorj car- 
pal osaiele which ia preaent in that animal. These, like the same mnacnlar 
Hatteria, remind us of the nanal disposition of the fl. mbl. in the hind limb. 
In Guinea Fig the superficial flexor sends the greater part of its tendon to join 
the Ji. prof. The superficial fiexor to digit t. ia formed on the radial side hy a 
tendon from fl. prof, and on the ulnar side by a small mnscle arising from the 
palmar fascia. In short, the yarieties in the Eegmentation of thesfi muscles are 
Tery numerous. 

In the Heron and some other birds, the ft. d. s. is little more than n tendon 
passing, from the int. Doudjle and the cnneiform bene, to the fascia and the 
proximal phalanx (it passes to the second phalanx in the Swan], In the Jackdaw 
it is a mnHoiilar slip from the fteior carpi vinaris. In the Rook it is a separate 
'small muscle arising by a tendon from the int. condyle and passing partly into 
the^ e, u. and partly to the proximal phalanx of the digit. See varieties in 
disposition and relations between the deep and superficial strata, Joiiru. Attat. tv. 
43. In Manis the superficial flexor passes to the pollex and is continuons above 
irith the latiisham dorsi. 
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&\xes ftY)m the several skeletal parts after the manner which 
I suggested by the anatomy of the limbs in Fishes and in 
Crypt ob ranch. 

In the Cryptobranch, segmentation has gone to a certain 
extent. Take the hind limb. First, the superficial fibres pa^s 
the farthest, extending froTn the femur, indeed from the tail, 
to the terminal phalanges, and they form a superficial stra- 
tum; still this stratum is very imperfectly separated from the 
deeper portion of the mass. Secondly (Figs. 9 and 11), a 
band is segmented from the deep part of the mass and is 
directed upon the bases of the digits, forming a flexor pfro- 
fundus digitorum. Thirdly (Fig. 12), several small deep 
bundles are segmented, passing from one iriceletal pafft to 
another near by, so constituting 'intrinsic' muscles — tarsO- 
metataraales, metatarso-plialangei, phalangei and intennitatar- 
aales or interosaei. The residuum of the mass constitutes what 
I have called the pronator pedis (Fig. 10). And there ia a 
similar arrangement in the fore bmb. 

In higher animals the proximal skeletal parts move less 
upon one another; and the_^e.r(ir^rq/'((nti!w* grows at the expense 
of the other components of the deep stratum first mentioned, 
the germs of which are either absorbed or dwarfed by it, 
except those of the inierosaei. The pronator pedis also in 
part blends with it, the tarsal portion of its origin forming 
the accessoriv^s', and the fibular portion of it forming the 
flexor iuillucis. This last joins the deeper surface of the flexor 
profundus, and may be destined, as its name implies, chiefly 

' In ProboBcis Monkey the acce>aonu> is nnitod with flie tiliiol flexor {Jleior 
I prof.) onlj. 

' Tb^ imilaQ of the %vo stra^ is sometitaes (tTnan) retted by the blend- 
ing of the accesnoriim with the >oUui, and also by a slip in the aama animal 
from the tibialia posticia to the fiezor tiiblimis. In Oryi^teropna aleo the tih. 
pmt. senits a slip to the plantar fascia; and in Unaa it sends a slip to the 
Bnperfieial fleior lendon Of digit iT. 

In Fhoda the tibialii posHcm retaitas ita connection witll the elements ol the 
tihoit fleiOF mnadles of di^t i. 

I hsTe already (footnote on p. ]'T6) mentioned Blipe from the deep to the 
I enperficial flexor of the digits ; and, in Fhoca. Otter and Racoon, elips pasB 
I liom the accessoritig to the BnperfloiaJ fl.e}:or tendons or to the plantarii 

In the Babbit the lihiaJii postir.ui cnrla oTei tbe inner side of the Bcapboid 
ioae and terminates in the estengor tendon of digit ii., thus contrasting with 
the termination of the tihialie antictn io the Jtexor digitorum which we have 
marked in Unan, Journ. Anal. it. GS, 
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to the hallux; or it may form part, and even the greatfli 
part, of the tendons to the other toes'. 

The elements of the pronator maniis become 
in much the same way as thoae of the pronator pedis; 
tbey rarely coutrihute an 'accessorius" origin from the carpus, 
corresponding with the accessorius muacle in the foot. Tbey 
become, however, more closely blended with the fiexor pro- 
fwndua dtgitorum above, than do their homologues in the leg ; 
that is to say, the ulnar origin of the Ji. dig. does not retain 
its individuality so much as does the fibular origin in the 
hind hmb; and when a flexor longus pollicis is segmented 
it is so from the radial side". 

In this arrangement of the parts in the fore limb of 
higher animals we note more deviation than in the hind limb 
from the primitive simple condition, In the hind limb the 
pronato-tlexor fibres chiefly take an oblique direction, from 
the fibular side downwards and inwards, and combine the 
movement of pronation with that of flexion. In the construc- 
tion of the fore limb provision is made that each of those 
movements should take place in a greater range and each 
more independently of the other than the hind Hmb, For 
this purpose the muscular fibres are arranged into two more 
distinct sets, a pronator set passing to the radius and a fiexor 
set passing to the digits; and the latter take a more vertical 

' It is not aa nncoimnon. BJTfm^ment, in Monkeys espeoiall}', tor the tibial 
flexor to pass diieflj to digita iii. and iv., tie fibular fleior paBBing chiefiy to the 
other digits; and the luvibricales then commonly Briaa from both. In ProboBeig 
Monkey the Jl. tib. passes to digits ii. and v., and the fihiilnrii to i., iii., and iv. ; 
and, which is very minaaal, the two muaclea are not blended in any part of 
their course bat are quite diftinet. 

* In Bome Sanriana (Seine) a rauarfe arises from the cnneitorm bone and 
paaseH to tbe deeper siirface of tba tendon of fi. d. g., representiag the af;<.-«(- 

' In tbe wild Cat the Ji. prof, la large, dwarfs the Jl. iub!imi» and detiTes 
origiii from tbe internal condyle, tlie ulna and the radiuH ; and eaeh of the ten- 
dons, traced upwards, acquires fibres from the several origins, the tendon to the 
pollex acquiring as many fibres from the condyloid and uliiaF as from the radial 
origin. In tbe Dog tbe radial portion passes chiefly into the tendon t^ the pol- 
lei, tbe ulnar portion ohiefly into the tendon to di^t T., and the condyloid jHir- 
tion chiefly into the other tjii'ee tendons. It is seldom, however, that the radial 
portion to tbe pollex is go completely segmented as in Man. 

Such Tarieties are very eignificBnt witli reference to the mode ol develop, 
ment and the bomologioal relations of moscleR. Tbey shew great diversil; in 
" e arrangement and blending of coiresponding embryologioBl germe withont 
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[ course; indeed, they scarcely shew any iadicatiou of crossing 
\ from the ulnar towards the radial side. 

The deepest part of the pronator rnanHs mass becomes 
[ the pronator quodratua which, below, may (Sciuc) extend 
I upon the carpus and, above, may reach and blend with the 
I pronator teres. 

The elements of the tarso-metatarsals (or oarpo-metacar- 

pak), the metatirso- (or metacarpo-) phalangeals and tlie 

phalangeals follow those of the pronator pedis (or manfls) in 

, uniting with, or retaining their union with, the Jlexor pro- 

I fundus. Advancing forwards, however, they often separate 

1, attaching themselves to the sides of the phalan- 

l ges, form the lumbricales from their lateral parts and the reti- 

nacula from their middle parts. The phalangeals are probably 

included in the latter, but occasionally remain separate and often 

I disappear. Hence the lumbricales are commonly found chiefly 

I upon the deep surface of the angles between the tendons of 

I Jlex prof., and are often nearly or quite continuous with the 

accesstyrius. In the cases of the lateral digits, I. and v., their 

elements remain in part or wholly upon the metatarsals and 

form tho short flexors. For this reason the lumhricales 

I are not usually present on tho tendons to these digits, or 

I one only is present, lying upon the tibial (or radial) side 

1 of the tendon to digit v. More rarely there is one on the 

I fibular (or ulnar) side of the tendon to digit i'. 

To put it in another way, the lumbricales and retinacula 
I may be regarded as parts of the common flexor mass, which, 
1 instead of becoming segmented into metatarao-phalangeals 
I and phalangeals, retain their connection with the flexor ten- 
7- dona and are separated with them from the tarsus and metatar- 
Bus; but they are not detached from the phalanges to which 
they accordingly pass from the flexor tendons. Their connec- 

1 In same animals (Seino} tHe lumbricaUe paaa from both sides o! the aeversl 
tendons of the /. prof, to both sides o£ the digits. In tho toot of Ptecopua 
tbere are eight lumbricales— one ou tlie fibulae aide of tbe biilliu, one on tba 
tiUal Bideol digit T., undone on oaohside of Ba<Ji of the other digita, Dsnnlly, 
in MftmmaU, they arise only froin the approxiiDBted siden of the tendons (or, aa 
oommonlj described, (rom the oleftfl between the teniions) ; and the flbroa, in. 
■teftd of following the two sides of tbe Beveral tendons and forming eight 
mnMlea as in PtoropnR, are combined into tour (the two lu eaoh oleft {using mto 

)) wUah paaa to the tibial (oi radial) side of the four outer digits. 

12—2 
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tioQ with the extensor teodonn in Man and some Majnni 
is a reminder of the hlonding of antagonistic muscles into a 
common sheath which we have found, as illustrated by Lepi- 
doairen, to be one of the features of the primitive limb'. 

Not only does the flexor profundus thus absorb or retain 
annexed to it these various elements of the deep stratum of the 
pronato-Sexor mass; it also, in most animals above the Sala- 
manders, retains its connection with the terminal middle 
portion of each digital division of the superficial stratum, or 
superficial flexor, so passing on to the terminal phalanx; 
while the lateral portions of the superficial flesor tendons, dis- 
connecting themselves from the middle terminal portion, stop 
at a preceding plialanx. In this way the deep desor comes 
to perforate the superficial flexor, which splits, allowing it to 



Here I may observe that this ordinary mode of disposition of ten- 
dons paasing along the digits is that each tendon approaching a joint 
divides into three. Of these the lateral parts are attached to the 
phalanx immediately on the distal side of the joint ; and the middle 
part runs onwaids to the next joint, whbre a similar process is re- 
peated. This ia best seen in the digits of Birds and Keptilea where 
there are more than two phalanges, and is well illustrated in the 
Plate of the Wlale's fin by Pro£ Stnithers {Journal Anat. vi. PL 
VII.). It is seen, also, according to the view just given, to be exem- 
plified in the usual arrajigemeat of the tendons of the snperficial and 
deep flexors of the digits j these being regarded, as they may be in 
each digit, to be segments of one flexor prolongation upon the digit. 
This flesor prolongation first detaches from its sides tJie lutnbrKalee 
to the first phalanx, rans on, and in like manner detaehes the slips 
of iliejlexoraiiblimistio the second phalanx, repeating the same process 
accorduig to the number of phalanges, and finally reaches the termi- 
nal phalanx. 



The Sdpihato-Exteksoe Masses. 
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The division of the superficial stratum of this mass, in 
limb, into three sectors is more generally fomid to be distinct 

' In Pteropna {Joiirn. Anat. m, 306) the himbricalei lie in their whole length 
along the tendonn of the Jl. prof.; and one of these tendonB is, tor a. Bpooe, inter- 
rupted bj wUBcnlBr fibres. 

* ThiH coutinnatioD of pnrts of the deep flexor Btratam into B enperficial 
region Ib at tike Idsd to that which has been just mentioned in the iiiBtanoe of 
the Jlsxor carpi rndinlU paaaiiig Irain a deep level at the wrist to s BnparfioiaL 
level in the forearm. 
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tJian in the pronato-flexor masses. In some of the lower ntii- 
m&ls the three sectors arise from the humerus, ur the ft>ii\itr, 
and are inserted by their deeper fibres into tho bones of tlio 

middle segment of the limb; while their supcrfieial flbros \mi» 
on to the distal segments. Owing, however, tis before men- 
tioned, to the convexity of the elbow ami kneo-jointa in thia 
direction, they are more cut off fi-om continuity with tho imis- 
cles above than are the antagonistic prouato-flexor mii8ao9. 
Indeed, in the hind limb, the connection of tho su pi nato-ox ten- 
sor muscles with the femur is commonly reduced to a singlo 
tendon. In ourselves it is lost altogether, and the fibres are all 
directed from the leg-bones downwards, instead of passing, in 
part, from the femur to the leg-honea. 

Traced downwards the middle sector of tho supinato-oxten- 
8or mass varies but little in either limb, It cumniouly extends 
upon the digits, foi-ming the ej:tensor digitoram sublimU (com- 
is), and sometimes reaches to the terminal phalanges. Not 
unfrequently it does not pass upon digit i. SonnHiiiicH it fivils 
to reach digit v.; and in some instances (Al, Lizanls, and Mimo- 

' branch) it extends no farther than tho metatarsus or motor 

I carpus, 

The inner — tibial or radi^ — sector is, in Batrachiann, partly 
inserted into the tibia or radius, and partly runs on to the 
inner side of the distal segment. In the fore limb it Bomclimcit 
(Saurians) reaches no farther than the Iowlt end of tho riuliuii. 
Commonly, in Mammals, a segment only of it w inserted lotn 
the inner edge of the radius, constituting the supinator radii 
longua, which may extend to the inner edge of the pollox, or 

I may spread upon the palmar surface of the fowjarm'. Other 

I B^ments, passing close to the caqjus and inserted into the me- 
tacarpals, constitute the exteiisarea carpi radialeii [longior and 
brevjor)*. These divisions do not take place in Birdfi, where th* 

» ThlB moiKle is often so dlspmied u to iflurd Ml exatnliU of ■ ntw«to 
belODgiDg to the citennor Rronp ttcaoirin^ from lU iiwUlnn, m flmwr tetiau. 
It n absent in tbe Rat. BaliMt. Hedgchng. Mole, xmut BaifiirwDta wd olh^l*. 
Id Hippopotanma, ae alteadj saiil (ruulnule un p. IRS). It i* Ter; Ur^, iu oritfla 
extendiiie high on the homamii, in tbe upaee, exUnul tu Uu MuAil, aliwb 1* 
oaiudl; ci«eDpled )jj tbe l/rachudU antietu : aiid It Mt* u » Anof of Om fora- 

■ Wbeie there Is only one of theu U eominnaljr pMM« lo MA m. Uomm. 
. _ *t K. 4Si. The eeoand tendon ia iaa^Hei into Mat. a. Tb« hMtAm e* 
rewM ndfal catpal eitenacn ma; tmOi l« Hat*, t*. M>d *. t/Mtm. 4ta, IU. 
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entire sector is conf inueti to the carpuB ; neither do they t 
place in the corresponding sector {tibialis anticus*), in the hind 
limb of Mammals and Birda, 

The outer or fibular and ulnar sector — the peronei and ex- 
tensor carpi ulnaris — usually pass over the ankle or wrist, and 
each is inserted into the outer side of the metatarsus or meta- 
carpua. They often detach, in each limb, tendons to the ext. 
dig., which cross beneath the tendons of that muscle, and run 
along their outer sides to the terminal phalanges. Sometimes 
they appear to form a group intermediate between the ext. sub- 
Umis and the art profandu^ digitoram'. In the foot a further 
division not uufrequently takes place. One of the segments 

SOB). In Phoca it is inserted into Mets. i. and n. ; this variittion having rela- 
tion to tlie large tize of the poUej in tjiat aninmL 

' In a Bog, liowever, I fuond a slip gi?en oS from the fibular side of the 
1(6. ant. JDining a slip from the ejf. jrruf. [lirevit) dig. and inserted into Met. n. 
There was also another sUp from the ext. prof, inserted into Mot. 1:1. In the 
Fig the tibialii qitt. is vei7 email ; and the rxt. dig. sends tendons to Mets. u. 
and ui. and to tljo int. cnneifoim as well as upon the digits. 

In the Eippopotamns (he arrangement is peculiar. The fib. ant, ban extensiTB 
origin fiom the apper end of the tibia, the capsule of the joint and the patella, 
nearlj euaircljng the ext. dig., to 'rMoIi it sends a sUp. It ia inserted into the 
inner siite of the internal mmeiform bonp and into Met, il The ext. dig. iitbli- 
tnu {longiis) arises by a strong tendon from tba fore part of the ext. ooni^le and, 
after appearing from beneath the superficial port of the tib. ant., divides into a 
snperflcial and a deep portion. The former, passing in front of the annnlar 
Jigament, expands into the tough tissue hcneath the skin of the dorsum of the 
tardus, and acquires an attaclunent to the bones on both xides of the tarent. 
The deeper portion, passing nuder the annulap ligament, divides into two ten- 
dons : one, aonnected closelj with the preceding in the leg, is inserted into tba 
onnoiform bones and Mets. u. and ui.; the other divides into four tendons to 
the terminal pholaoges of the four toes. The portions of this mnsDle which 
are inserted into the tarsog and metatarsus, paseing both above and beneath the 
annular ligament, are described li; Gratiolot as appertaining to the tibialis 
ant, ! httt they ariae from the femoral condyle with the ex(. dig. The ji«rone«* 
lirevU is not inserted into the metatarsus, but divider into two tendons whieb 
join the fibular side of the tendons of the rxt. wbl. to 4iRits iv. and v. The deep 
layer in Hippopotamus consjstH of an ext. hatluch, arising from the fibula, per- 
forating the taraal insertion of ext, dig. nibl., and lost npon the second phalanx 
of dig. II. (there are three phalanges to this digit) : also of an cxt^ro/undun 
(trffii) arising from the os oalcis and dividing to the four digits, lime, digit 
II. has three eitensors, — ext. tubl, , ext. prof., and ext. haUunit, — a combination, 
that is, of the extensors nhicb are usually distributed to digits i. and it. 

The exleitaor digilorum in the fore limb sends off a slip corresponding with 
. the superficial port of ext. dig, pedis; but it ia lost in the tiesne beneath the 
annular ligament instead of parsing over it. There is no deep (short) extensor 
of the digita. 

The extnaoT Carpi radialig presents a striking resemblanee to the metatarsal 
division of the deep portion of ezt. dig. lubl. of the foot above described. It ia 
large, oonnected od the one side with the ext. dig. and on the other with the 
tup. T. I. It la inserted by a broad tendon into the bases of Mets. iii. and iv. 

Sat description of extemor secandue anAiupinator maniiii in footnote on p. 186. 

» 1 have described this group as exttiuor eecandue digilorum, Journ. Anat., 
n. 807. 
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(the peroneys tertius) runs to the dorsal surface of the metatar- 
sus and sends offsets to the extensor digitorwrn, which form the 
ext. secundus group just referred to'; while two segments run, 
one (peroneus brevis) behind the malleolua to the outer or fibu- 
lar aide of the tarsus, and the other (pe^vneus loriffus) is pro- 
longed over the fibular edge of (he tarsus, beneath its plantar 
surface, to the metataraala, often as far as that of the hallux. 
The two laat-mentioned segments thus acquire a flexor action. 
The course of the peroneus longus from the extensor aspect, over 
the fibular edge, upon the plantar aapect, to the inner side of 
thefoot is paralleled (as suggested, p. 160) by that of the intern ai 
rectos of Birds and Saurians*. Nothing distinctly answering to 
this plantar extension of the peroneus lonijiis is found in the 
fore limb. In it the whole of the sector passes upon the dorsal 
aspect, or the ulnar edge of the carpus or the metacarpus. It 
does, however, sometimes incline to the palmar aspect*. 

The- abductor minimi diffiti is segmented from the lower end 
of this sector and constitutes a. oontinuation of it upon the 
ulnar, or the fibular, side of the distal part of the limb; and, 
in like manner, the abductor pollicis or hallucis is a continua- 
tion, more or less distinctly segmented, of the radial or the 
tibial sector upon the poUex or the hallux, 

The foregoing observations shew that each of the three 
sectors of the superficial sheet of the aupinato-extensor mass, in 
either limb, may be imperfectly segmented from the others, and 
that each may extend upon the digits, or may be, partly or 
wholly, arrested at a more proximal point of the distal segment 
of the limb. 

' The eitenaoT teemiAui is formed by theperoneiw hrevU in Hippopotamns. 

' Id Birds the peroneas I. takes a more sa^rfioinl ooutbb. Ita origm ei* 
tends over the tibialis anticus, meeting the tibial origin of the gaslroehcviiiu ; 
and its tendon fornig putt of the Jfe^or mblimis digiUimm, and also joins the 
Besamoid body thiongh which the tendons of Jt. dig. pass. In some animals it 
ttikea origin from the femur as well as from the fibula. 

' In Birds the ulnar segment of the extejitor carpi ulnaris, arising from the 
back of the ulna and supplied bj the radial nerve, is insortisd into the meta- 
oarpal (iv.) and is ao placed bb to exert a distantly fleior aotion, thus reaembling 
the peroneui brivii. This is very decidad in the Swan and the Kite. In Ihe 
Hippopotamus (lie ej;l. e. u., which is oomposed cbieSy of tendon or fascia with a 
fev museular fibres, approaches the palmar aspect of the ulnar side of the fore- 
arm, and is inserted into the largo pisitorm bone, with the jlexor carpi ulnarii, 
80 aa to combine with it in Heiing the carpus. 

See divisions of txt. e. u. teaembliiig those of peroneui. Joum. Anat. 
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f »itlt thoae of the pronato-flezor mMoes. Tb^ f 
B Cbala and the tanoa^ or the «Iiia ssd the carpus 
B fc«e Ihnb from the bmaerna •bo), inwwds wtd down- 
^ to the tibial or the iwlid ade of the foot or the hand, 
D the d^ta, Thuy are frettueaitljr m aome d^ice Uended, 
! and bdov, with the serenl aecCois of the superficial 



Id the bind limb the most peisist^it part of the stratum a 
the lowest part — the exteraor brevis, Qr rather proJvRdus diffit- 
omm — which ma,j an?e firom the tarans, or the fibula, or both. 
Its tendons blend with those of the exietuor siibiimia, passing 
to their under-snrface and naargins, or freqaentlr to their outer 
margins onlj. When (Aland lizardfl) the cJi.tubL does not ex- 
tend upon the digits, the ext.pr. takes its place, constitating the 
chief or sole extensor of the digita It is in the digits Bome- 
times Wended with the inferossn. It is, not unfreqnently, united 
with the peroneal tendons which passing upon the digits form 
the exL secundas; or the peroneal sector may supply digit v, 
to the exclusion of the ext prof.; or that digit may be omitted 
by both. In Cryptobianch (p. 29, Fig, 15), a small portion of 
this deep stratum, a small muscle, that is, passing from the 
fibula, continuous with the extensor profundus and inserted 
into the tibial side of the metatarsus, is a supinator pedis, which 
corresponds with the supinator man&s. 

In Unau and Al this portion extends higher and forms part 
of the tibitdig anticnaK In most Mammals this highest part of 
the deep supinato-cx tensor stratum is not implanted with the 
tibialis ant. into the tarsua. It does not, therefore, form a 
supinator pedis, but it n^ns ()n tq the lialh]x, funning the ext^t- 
S(/r haUucis, and standing in the place of a division of the exteiv- 
aor diijitorum sublimts. Thus the hallux derives two tendons 
from the deep stratum, one from the ext. dig. prof., and one 
from a higher part of the stc^tum ; instead of, as in the case 
of the adjacent digits, having one tendon from each stratum. 

In the fore limb the disposition is often, in soi 



' .Jmim. Anal., it. Mi, A lower segmented portiOD ia tbcse nnimilB moB 
from ttie fixtromity of the lihula to the intemiU ooneifonn bone. The still 
lownr Ksgiutnt, wiBing (rom the tarsus, forms the eit. di^. praf. 
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-different The upper part of the stratum commonly preponde- 
rates over tlie lower, and often extends up to the outer condvle 
of the humerus. Passing from this point upon the upper part 
of the radius it constitutea the supinator radii brevis^. Lower 
down, passing from the uhia to the radial edge. of the carpus or 
■ metacarpus, it forms (Cryptohranch, Fig. 17) the eupinator 
vtanHs, commonly called ea:t. ossis met poUids, Lower still, 
as in the hind limb, it passes iu one or two portions upon 
the poUex, which take the place of a division of the esrt digit, 
eubl. Still lower, it may send teadous to digit ii. and perhaps 
to other digits, so forming an extensor profundus*. These 
tendons join the outer or ulnar sides of the tendons of the 
ext. suhl. Towards the ulnar side of the hand these tendons 
are usually absent; and their place is sometimes supplied by 
offsets from the ulnar sector of the superficial stratum above- 
described, forming an extensor secandus: in the same way 
that the tendons of the ext. profundus in the hind limb are 
sometimes supplanted by offsets {extensor secundus) from the 
peroneal sector'. 

It is evident, in short, that the muscles in the fore limbs 
of Mammals, which we are in the habit of designating ex- 
tenaores polliw, indids, &c., are really elements of the extensor 
profwndus; and they correspond with the extensor profundus 
of the foot, but take their origin from a higher point of the 

< Tliia is absent in TUbbit, Pig &nd Bomo otheiD. It has a Beeamoid bone neftr 
its oiigin in Manis. 

• In HfttttTia the mnscle is deBctibeii by Dr Giintlier [Phil. Tranf., 1867, 
p. 614) as composed of fibres "arising trom the diHtiil Lfilf of the ulna and 
apreading oyer the bones o( the carpus to which they ara atlaofaad : the flbraa 
nearest the radial margin are oolleoted into a tendon which is inserted into the 
metacarpal bone ol the thumb." It ia covered by an fjleiwor communitdig.; 
and ftD extension of it to the pbalangea of the digits would bare constituted 
an exumar profandat Ibreeii) dig. corresponding nearly with the ordinary txt. 
pr. (br.\ dig. pedis. 

' In the Hippopotamns an exlemor teevrtdaii in the fore limb arises from the 
ulna and pasBca to the ulnar sides of the terminal phalanges of digits it. and v., 
joining the eidea of the tendons of tha ext. tubl. and preeisely correspond- 
ing with the dietrihntioo of the peron/nx brei^ii in that animaL 

The deep Htratnm in the HippopotamuB is oonoentrated into one musole, tha 
abator naniU leit.poU.) which is amall, arises from the ulna, and passes 
between the fj(. di/i. and the ext. e. r., then, over the Intter, to the rudimentaiy 
trapezium into which it is inserted. In appearance and position, in its upper 
|iait, ii resembles what I haye described in this animal (footnote, p. 183) as the 
<«t. hallMieie ; byt its insertion is different, and it passes over, instead of per- 
lOnting, the exi. c. r. It oorreaponds precisely with the nKpjnafor prdii ol the 
OiTptatoanch above mentioned. 



188 



ItUSCLSS IN TBRTEXRATE ahihub. 



limb. ITie uppermost of the group — the extensor ossis v 
carpi poUicU — ^beiug inaerted iuto the radial side of the carpuit, 
and sometimes of the metacarpus, ia better designated supinator 
manils or carpi. It, in conjunction with the true extensores 
poinds on the one side, and the extensorea carpi radiales with 
the svpiiKitores radii on the other, constitute the radial sec- 
tors, deep and superficial, of the su pi nato-ex tensor mass ; and 
they correspond with the tibial sectors of the same mass in the 
hind limb which is resolved, in different animals, into extensorsa 
iiaUulfi«, supinator pedis or tursi aud tibialis anticus. The chief 
difference consists in the freer segmentation of the mass in the 
fore limb, in accordance with the freer movements of the several 
parts. Thus in Mammals the eaiensores carpi radiates, the 
lavpinatores radii, and the avpinator manHs have their homolo- 
gous elements, bo far as they are developed in the hind limb, 
all blended in the tibialis anticus, from which the extensor 
halbtcis is, in some instances, barely segmented. Another dif- 
ference in the disposition of the stratum in the two limbs of 
most Mammals consists in the attachment of the fibres of a con- 
siderable part of the stratum in the hind limb to the tarsus — 
the origin, that is, of the ext prof, from the os calcis. A similar 
disposition is, however, met with in tiie fore limbs of many 
Reptiles and in some Mammals'. 

Usually (though not in so primitive a form as that of tlia 
Cryptobranoh, p. 41) the elements of the deep extensor stratum, 
like the elements of the deep flexor stratum, are continued 
Upon the phalanges farther than those of the superticial stratum. 
Thus, as already seen, the superficial extensor in_ Menobrancli, 
Lizards and Ai stops at the metacarpus. In the Bird's wing it 
IB inserted into the first phalanges". In Mammals the greater 
part of it is inaerted iuto the second phalanges ; whereas i 



' Ja-arnal nf Afintomy, ty. 47, 

> Id Birds tbera are coninioiilf Ooty two TOWB of pbolftngeB in tbe wing, in 
Hie SwaB, where then are three tows, the Huperfidnl eiteiiBor is still inserted 
into the first roir ; and the deep eiLtonsor, wbiidi rmflen h; two porliuns (a «npe<- 
fioiiil and a ile«p) from the raiJias, ia ohiefly inserted iolo the second row and 
Bends on a delicate Blip to the third. This in the case alHO with the interotiei. 

In the Bird's foot, on the contrary, the Hapcrfieial extensor reaches the termi- 
nal phalanges; the deep eitensor, when present, joins, as in Cryptobranch, the 
deep Borfaee of the saperfioiul extensor; and the interoiKi are inserted into the 
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elements of the deep atratum arising from the carpus or tarsus, 
and the radius and ulna, or the tihia and fibula, an well as the 
elements of the still deeper — the interosseal — stratum, are con- 
tinued to the distal phalanges. 

When factors of the superficial extensor are continued on- 
■wards with prolongations of the deep stratum to the terminal 
phalanges, they are usually derived from the marginal parts of 
its digital tendons, the middle part of each tendon being 
inserted into the more proximal phalanx. Also when the 
tendons of the superficial extensor reach to the terminal pha- 
langes, without such prolongations of the deep stratum, it is still 
their mai^nal parts that do so. Thus in the lateral or fibular 
digit of the Swan's foot the extensor tendon passes over the first 
phalanx without being attached to it. It then divides into 
three ; of which the middle is inserted into the second phalanx, 
and the two lateral components pass onwards. The tendon 
resulting from their union is, in like manner, again subdivided; 
the middle portion being inserted into the third phalanx, and 
the two lateral portions running onwards and meeting to be 
inserted into the fourth phalanx. 

This disposition is the reverse of that of the antagonistic 
tendons on the flexor aspect. In their case (as mentioned at 
p. 180), the deeper and more prolonged tendon occupies the 
middle position, and continues its course in that position 
onwards to the terminal phalanx, while the superficial tendon 
ia inserted into one, or commonly both margins of a more 
proximal phalanx. Also when the supei-ficial and deep flexor 
are fiiaed int^ one, and that one aubdivides to supply the several 
phalanges, il is usually the middle part which is the more 
prolonged ; and it never receives any maiginal additiona from 
the deeper strata. 

The interosseiin the aimple limbs of some of the lower animals, 
as Cryptobranch, are mere bands passing across between the 
met-acarpals or metatarsals, drawing the digits together and an- 
tagonising the abductors of the marginal digits. In higher animals, 
where the metacarpals and metatarsals admit of very httle move- 
ment to and from one another, the transverse direction of the in- 
terossei is changed for acourse more parallel with the digits; and 
they extend upon the phalanges and, in many instances, blend 



with the extensor tendons. Their proper complement, whrt 
thus arranged, is one on each side of each digit; and their 
atition, as flexors, extensors, adductors or abductors, depends 
upon the p^rt of the phalanges or their tendoua to which tliey 
.are attached. The resultant of their combined action, especially 
in the simple transverse mode of disposition, is to approxi- 
mate the other digits to the middle one. Practically, however, 
they are usually so arranged and co-ordinated that they effect 
lateral inclination of the phalanges in both directions. Those 
which incline the other digits towards the middle one are com- 
monly situated near to the plantar or the palmar aspect, and 
are associated in action witji the flexor muscles of the digits, 
€ven though they may be blended with tlie extensor tendons; and 
those which incline the digits from the middle one are situated 
nearer to the dorsal aspect, and are associated in their action 
with the extensor muscles. In many animals the lateral incli- 
nation of the phalaoges is very slight, being limited to shght 
separation of the digits in extension and approximation during 
flexion. The interossei in them grow towards the palmar or 
plantar aspect, appear all to be associated with the flexors of 
the digits, and are sometimes aided by an additional, or second, 
series deyeloped beneath, ie. superficial to, tlieei'. 

' The interoeiei in the bind limb of the gippopotMnnn are one on the plantai 
Hnrfaee to each side of each digit. They arise from the heads of the inBtataraiilB 
and the sheath of th£ fferoiieiti I., aad poaa to the sides of the aesiuiiuid bodies 
and the sides of the first pholangei. lu odditiou to these eight are two, larger 
Hud more BHperScial thnn the others, aiiaing from the eheath of the peronevi, 
Bud passing to the apposed sides of djgfts if. aud v„ addncting those two to each 
other strongly. There itre no dorsal interoaaei. 

In the lore limb the airangemeat ia the same: viz. the eigbt snisil musoleB 
Ijing close npon the metooacpnts and the two larger muscles, addactora i>t digits 
u. and v., arising from the middle of the aarpns. There are, besides, two abdac- 
tors^f II. and v., the one ajieing from the Bnaphoid and the other from the pisi- 
form bone. These are barelj repreBented in the hind limb hy small jcuscles 
passing from the caboid and the internal onneiform bones. 

The two adductors in both limbs resemble the palmiir interauei of Man. 

There is iu each limb only one lartibricalie. It arises from the snpcrGcial 
surface of the flexor profundus before the diTision to the digits, and mne to ths 
ureaxia! side of the fourth digit. 
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Abductor digiti, 28, 38, 183 
AccessoriuR, 25, 26, 64, 178 
Adductors, 20, 10 1, 159 
Alimentary tube, relations of muscles ta, 

141 
Ankylosis of muscles, 107 
Axillary muscles^ 84 

B 

Biceps cruris, 22 

brachii, 34, 63, 155 
Brachialis ant., 35, 63 
Brachio-cephalic stratum, 70, 74, 84^ 

96, 102 
Brain of Cryptobraneb, 5^ 
Brancbio-hyoid, 43 
Buccinator^ 78 

C 

Carinales, 119 
Carpo-metacarpales, 46 
Cat^ digastric in, 138 
Caudal muscles and fascia^ ^ 

fat masses, 5 
Gaudo-crural, 6, 19, 152 
Caudo'femoral, 7, 153 
Gaudo-pedal, 7, 2Q, 65, 152 
Ceratodus, muscles of, 91; pelvis, 93; 

fin, 94 
Cervicalis superfidalis, 71, 85, 96, 132, 

139 
profundus, 74, 86 

Gervici-submaxillaris, 63, 102, 136, 139 

Cervico-bumeral, 30, 72, 135 

Clavicle, 148 



Compressor uretbrse, 128. 
Constrictor faucium, 30, 72 
pbaryngis, 126 
C(M:aco-bracbial, 32, 155 
olecranalis, 34 
radialis, 34 * 
Costo-coracoid, 74, 104, 127 

alaris, 131, 132 
Cremaster, 122 

Cryptobrancb, muscles, i ; fascia, 2 ; 
nerves of Head, 45, 61 ; spinal nerves, 
4'f ; sternum, 15 
Cutaneous muscles, 30, 75, 109 



D 

Deltoid, 140, 148 

Depressor anguK oris, 78 

Depressor mandibube, 30, 45, 63, 7<| 

76, loi, 136, 139 
Bepressoires coatamm, 12, r7,- 102, 119, 

l)iamond Snake, jig 

Diapbragm, 18, 88, 104, 12 f 

Digastric, 44, 62, 63, 73, ii(( 136 

Dog-&b, 83 

f)or8ali8 scapulae, 36 

Dorsal muscle, 5, 76, 83, iii, 115 

Dorsi-epitrocbli^, 131 



E 

Epicoraeo-buroeral, 32 
Eplcostal, epiclavicle, &c,, 128 
Epistemo-clavicularis, 104 
Erector penis, 128 
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carpi rod., 40, 181 






uln., 41. iBi 




InteroMei, 30, 41, 64, 187 ^^^| 


pollicis, 41 






hallucia, 184 




coccj-geuB. toi ^^^H 
Gloacalia, lai ^^^H 
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Facial niusclea, [33 




^1 


Fascia aupprfidal in, 3,66, 93, 119 




^^1 


transversidiB, 3, 8, 6;, 93, 
118 
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LanCcIet, mtiscleB in, 105 ^^^^H 
Lateral muscle, 4, 65, 114 '^^^^ 


FleiOT dig. Bnbl., 14, 37, 64, 65 






prof., 15. 39. 64, 65. ■ 


77 


130, 140, 148, 150 


cupi tad., 37 




LepidoBiren, rauBclea of, 65; pelviB, 6g; 1 


n!n., 38 




opercular bonei, 71 ] first rib, J4i^^M 


Iii.Iliici'i, IS 




nerves, 79; branchljU cart., 87 ^^^^| 


pollicia, 178 




Lerator opercuV, 76 ^^^^| 


Foot, muRcl™ of, 1J7 




cosUruin, 119, 125 ^^^H 


Ftog, digastric in, 63 




scapiilie, 31, S5, 116 ^^^1 
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arcuom, 77. 133 ^^H 


Gaitrocnemiua, 34, 65 




^^^^H 


Gemelli, lo, 160 




Limh-glrdles, nature of, 3 ^^^H 


Genio-branchial, 43 




Limbs, dlaposidon of muBoles in, nt ^^^H 


coracoid, 97 




Longus colli, 17, toi ^^^^H 


hjo-glosauB, 63. 116, 137 




Lnmbricalea, 17, 64 ^^^^H 


hjoid, 73. 97, 103, 137 
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Glntei, ^3, 88, ,t,i. 140, Ifi. 
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GlutaD-rectus, 31 
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GrMilis. 13, 19, 61, 101, 140, 147 








Marsupial 16 ^^H 
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Mansetcr, 44, ;8, 117 ^^^^| 


Homoloeicft] review ofrnQscleaof limba, 


humeral, 135 ^^^^^H 
Mosde, development of, in TadpdU^^^H 


Hyo-mental. 97, 103, 137 
pharjDgens, 75, ia6 
gloSBUS, jj6 

I 




tail, i>3 ^^M 
Mylohyoid, 43, 63, 73, T03. 13; ^^H 
Myotomes, 107 ^^^H 


riiaoufl, 13, 159 




Nerven, intercostal, 11 ^^^| 


Ilio-caudnl, 6, 101, 118 




uf Ci^ptobnincli, 45 ^^^H 
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o 

Obliquus externus, ii, 13, 62, 68, 100 

iDtemus, 11, 14, 68, 123 
Obturators, 20, 160 
Occipito-frontalis, 133 
Ocular muscles, 77 
Omo-hyoid, 15, 126. 
Opercular bones of Lepidosiren, 71 

Ceratodus, 97 



Bectns capitis, 17, 102, 121 
lateralis, 125 

feraoris, 12, 102 

femoris internus, 21, 65, 160 

thoracis, 125 
Ketinacula, 27, 179 
Ketractor anguli oris, 78 

ani, 121 
Khomboid, 72, 134 
Botator carpi, 41 



Pannicle, 30, 75, 109, 129 
Pectineus, 20, 159 

Pectoralis, 13, 14, 32, 61, 71, 84, 108, 
130, 140 

minor, 32, 104, 157 
Pelvis of Lepidosiren, 69 ; of Ceratodus, 

93 ; of Pseudopus P., 99 
Peroneal nerve, 22 
Peronei, 29, 65, 182 
Phalangei, -28, 40 
Plantaris, 24 
Plantar fascia, 24 
Platysma, 30, 73, 75, 128, 133 
Popliteus, 27 

Poupart's ligament, 62, 140 
Precoraco-brachial, 33 
Pronator mauds, 39, 179 

pedis, 25, 177 

tibiae, 27, 39 

teres, 37 

quadratus, 38, 179 

intermedius, 37 
Pseudopus Pallasii, muscles, 99, 139; 

pelvis, 99 
Psoas, J 22 
Pterygoid, 117 

Pyramidalis, 13, 16, 62, 10 1, 123 
Pyriformis, 23 

Q 

Quadratus femoris, 20, 160 

lumborum, 62, loi, 123 
Quadriceps, 23 

B 

Kectus abdominis, 11, 15, 19,61, 100^ 

102, 108, 120, 123, 139 

subvertebral, 11, 17, 102, 119, 
121 



a 



Sartorius, 62, 88, 140, 149 

Scaleni, 18, 104, 125 

Sclerotomes, 7, 106 

Semimembranosus, 19 

Semitendinosus, 19) 153 

Septum, lateral, 4, 9, 89 

neural and hssmal, 4, 66, 89 
transverse, 4, 65, 92, 107; 

uses of, 7 
coracoidal, 87 
in fin of Ceratodus, 94 

Serratus, 31, 74, 85, 104, 126 
posticus, 135 

Skeletal planes, 105 

Soleus, 24 

Sphincter ani, 128, 141 

Stemo-hyoid, 15, 62, 103, 126, 137 

cleidot-mastoid, 72, 77, 103, 1349 

139 
coracoid, 74, 104, 127 

costal, 104, 125 

scapular, 127 

thyroid, 126 

Stylo-hyoid, 75, 126, 137 

glossus, 126 

pharyngeus, 126 

Sternum of Cryptobranch, 15 

Subclavius, 127, 157 

SubcostaLs, 121 

Subcutaneus colli, 30, 62, 72, 73, 133 

Subscapularis, 34, 126, 158 

Supinator pedis, 29, 184 

manil^s, 41, 185 

longus, 40, 181 ' 

brevis, 40, 185 

Supra-spinatus, 157 
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Tadpole^ tan of, in 
THrsp-metatarsales, 28 

Temporal, 43, ^3* 77> "^ 

fascia, 76 
TendoM derived from Bepta, l&f 
TenBo^plic«alari», 131 

TagiDse femoria, 88, 140, 149 

Teres minor, 36 
Tibialis ant., 29, 65, 184 

post., 65 
Transversalifl abdominis, n, 16, 68, t6a\ 2tygomaJdoh 7^ 
iiS 



Transyersafis colli, (h 
Tranaversus permei, 118 , 

Trapeaus, 30, 7^".. 77, ^^ ^» '^» '** 
Triangularis slemi, 104, lai 

Triceps^ 36 



Uroma^ spinipes, 61 
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